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PEEFACE. 

The following treatise is intended to supply the most essential 
facts concerning liuptares. Looking to the vast extent of the 
subject, it is little more than an outline, and is without pretence 
of being an exhaustive work. 

Ruptures present themselves in two principal states, (dtlier 
with the functions of the bowel undisturbed, or with those 

functions interrupted. The book lias tfi(*refor<‘. been arninged 

in two parts according to this natural division. It has not, 
however, been always possible, especially when s]>eaking of the 
l^athology of Hernia, to prevent things belonging to the s(‘cond 
part from apptiaring in the lirst. 

Almost all the illustrations are reiuoductions from photo- 
graphs from nature. Four were very kindly tak(in by Dr. 
V'^ineerit llarris; many are the work of Messrs. Sulman & Co. 
of Holloway Road. Figures i and 2 wcue iiunle from drawings 

by Mr. Doiiahi Gunn, and I euuld wish that the hook con- 

tained more illustrations from the hand of that acconiplished 
artist. 

To those who liave aided me hy counsel or assistance I 
b(ig to offer my gTateful acknowledgments, especially to Sir 
William Savory ; to my former colleague, Mr. rlohii Aberncthy 
Kingdoii, who gave me acce.ss to all liis papers ; to Dr. Dakin 
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Dr. Westland, Mr. Henry Knight, and others ; to Mr. Pebardy 
for valuable information, most generously given, on the manu- 
facture of trusses. Rut above all others, my warmest thanks 
are due to Dr. Robert Burnet and to the late Dr. James 
Anderson, whose untimely death obliges me to render this slight 
tribute to his memory. 

JONATHAN MACREADY. 

London, March 1893. 
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TEEATISE ON EUPTUEES. 

PART I.— ON RUPTURES WHEN THE FUNCTION 
OF THE DOWEL IS UNDISTURBED. 


CHAPTER ]. 

INTRODUCTORY. 

When tlio vstriictiiK'S foi’iiiiiig the alxkmiijial wall are wcakeiUMl at any 
given spot, either 1)y original defect or hy adventitious causes, so lliat 
they lose their rc'sil ien cy and are stretched hy the intra -abdominal 
])rossure, a rupture is i)rodnccd. A way is opcntHl for the escapi^ of tin* 
abdominal contents, and under repeated pressun* t]u\y jirotrude, carrying 
before them the ]:»eritoneum and skin together with more or less of the 
intervening layers of the abdominal wall. Thus a laiptiire, when fully 
formed, consists of a sac and of its contents, tliough in its primitive cojuli- 
tion it may bo no more, tliau a Indging of th(‘ pariotes over a limited area. 

Distinction between Ordinary and Congenital Ruptures. — In the 
formation of ordinary ruptures the sac and its contents a»:*company 
one {inother. On tlu? other hand, a sac may be tlio result of a defect 
in developimnit, ai\d the contents may enter it at any period after birth. 
Kiipturcs such as these have been called congenital. The word im]>lies 
that the infant is born witli a rupture, l)nt as the viscera, do not enter 
the i;)iHvformcd sac till after the Inrth of tlie child, it ciuinot h(‘ used in 
its literal signili<^atio]i.^ Tlio term “ congenital ” is gimerally a.ppli(?d to 
the rupture whose sac consists of the tunica vaginalis testis. In tin’s 
sense it is often used in contradi.stiiiction to “ acquired.'^ 

By acquired hernia it is meant that tlui sac is formed during lifi^ 
As, however, there arc a great numl)er of ruptures of which the c’OMteiits 
are in an uiiobl iterated part of the })ro<*.(*,ssiis vaginalis, and as it is im- 
possible to distingnisli these clinically (except in rare instances) from 
ordinary ruptures, and not always even hy dissection, we are seldom able 
to use correctly the term “ acquired.” 

The terms Rupture ” and “Hernia.” — The name “rupture” also 
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is open to objection, because it implies an opinion as to the mode of 
formation of the disease which has long since been proved to be erro- 
neous ; but it has this advantage, that it is a name given to one kind of 
malady, and it is very generally understood to have but this one moaning. 
“ Hernia^” on the contrary, has been employed in several different senses. 
Here it will be used as synonymous with “ rupture.” 

Distinction between Ruptures and Internal Hernias. — Ruptures are 
protrusions which form an external swelling at some point on the abdominal 
or pelvic wall. Therefore, the so-called “ internal herniiB ” and the lierniae 
of tlui diaphragm are excluded from consideration in the following pages. 

Site of Ruptures. — Ruptures occur with greatest frequency at those place's 
where an opening in the abdominal wall naturally exists. Thus the com- 
monest of all ruptures is the inguinal, which loaves the belly by tlic internal 
inguinal ring. Next in fniquency arc the femoral, which escape at the inner 
side of the femoral vein, and the umbilical, which protrude at the navel. 

Nomenclature. — External liernije of tlic abdomen have been named 
either according to the contents of the sac, or to tli(' sit(i of the aperture 
of exit. The word liornia ” itself, from a branch, and the l^tin 
rmwx^ denote nii^rely the projection of the rupture. TIkj ancients, in 
applying tlie term (a swelling), to scrotal tumours, combined it with 
a word which denoted the contents of the swelling. Tims enterocele 
meant in old times a scrotal intestinal rupture ; epiplocele, a scrotal 
omental rupture. These terms at length became restricted in significa- 
tion, and have long ceased to denote the place of tlie hernia. A rupture in 
any position (containing bowel or omentum is called enterocele or epiplo- 
cole, as tlie (case may be. Bubonocele indicated tlic place of the protrusion, 
and is now limited to those inguinal lierniLe which have not pavssed the ex- 
ternal inguinal ling, whilst scrotal hernia was named oscheocele. Ompha- 
locele or exomphalos are still sometimes used for innbilical hornise. 

An inguinal hernia is sometimes called inixfinjdete when it is a bubono- 
cele, and conqilMe when it lias passed the external ring, (baraiigeot, how- 
ever, spoke f)f a complete hernia w'^Jieii a whole loop of bowel was in tine 
sac, and of an incomplete liornia wluui a part only of the w^all of the gut 
was in the opening. This latter condition is now calicid 'partial mtero- 
cele, or lateral enterocele. Lawrence, again, gives still another meaning 
to these terms. 

Traumatic Hernia. — The belief of the ancients and medifcvals that 
herni£B are produced by bursting or tearing of the peritoneum has long 
been discredited ; but under certain circumstanccvs a protrusion may occur 
as the result of injury, and this is designated traumatic hernia. These 
herniro, whether they appear immediately or some time after the receipt 
of injury, are always found at the site of the lesion. A man who had 
been struck by a buffer came under the care of the late Mr. John Gay 
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with a swelling as large as a cocoa-mit at tlie centre of the abdomen. 
On dissection, some of the viscera were under the skin and had come 
^hroiigli a rent whi(‘li divided the left rectus and left ej)igastric artery, 
tlie linea alba, and part of the right rectus muscle.'^ A case, almost 
identical, is quoted by Meckel from Plaignaud,^ and another occurred in 
the practice of Mr. Bryant at Guy’s Hospital. 8uch cases, however, 
are quite exceptional. 

The ordinary traumatic hernia api:>ears after the h(‘aling of a wound, 
or of an abscess of the abdominal wall. In a certain number of those 
cases the cicatricial tissue yields at lengtli lieforc the intra-abdominal 
pressure, and a hernia results. It is not now uncommon to find a trau- 
matic hernia aften* the o[)eration for ovariotomy, at the lower part of the 
scar. Occasionally, a bloAv on the abdomen is followed l)y thinning and 
jibsorption of the tissues betAveen tlie peritoneum and the skin, Avlience 
arises a traumatic limaiia. 

Abnormal Types. — There is a rare luiomaly of development sometimes 
designated hernia, Avhich has been detected, for the most part, only in 
monsters, and Avdiich may be briefly mentioned here. Tlie boAvel lies in 
the si)inal canal, or protrudes at the back from IxdAvech tlie vertebrae.^ 
An American surgeon is siiid to liavo found a hmnia of this kind in a- 
new-horn child, jirojecting between the last dorsal and first lumbar 
vortebne. Aftm* rediictioii of the gut, the liones Avere fastened togetlier 
by suture, and tlic? child made a good recovery.^ 
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CHAPTER 11. 

STATISTICS OF INGUINAL AND FEMORAL HERNIA. 

SoMii Avriters have attemjited to show that different races of men vary in | 
their disposition to liernia ; l)ut hitherto all such endeavours have heeii 1 
fruitless, for no one has yet determined beyond dispute the proportion 
of ruptured persons in any single jjopulation. 

Prevalence of Hernia in the Population. — Those Avho have sought to 
estimate the lArcvalenco of hernia in a poj)ulation have generally based 
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their calculations on the results obtained by examining the inmates of 
schools or of charitable institutions. In like manner, the percentage of 
ruptured youths has been obtained from tlie several Recruiting Lists. But ^ 
all these estimates fall short of the truth, because they relate to the 
prevalence of hernia only at certain periods of life. And there is, 
besides, no close agreement among the results of dilferent authors, so 
that in the statistics derived from workhouses and infirmaries, the pro- 
portion of ruptured persons varies from .8 to 20. i per cent., and among 
recruits from .9 to 4.7 per cent.^ 

Malgaigne perceived the insufficiency of this method, and substituted 
another of greater promise.’^ He obtained from the Recruiting Lists the 
ratio of unsound to sound males between the ages of twenty and twenty- 
one. He next ascertained from a Statistical Table of rui^tured persons 
the ratio between the patients of twenty years of age and the total number 
for all ages. Thus, by comparing these ratios, he could calculate the 
proportion of ru})tured persons in the ])opulation, and found that it 
amounted to 5 per cent. A more careful examination of the Recruiting 
Lists used by him has, however, shown that he estimated the proportion 
of ruptured males between the ages of twenty and twenty-one too 
highly, and that the percentage shoidd be 2.3 instead of 3.1, as quotfid 
by him.^ But, after admitting tliis ('orrection, it must be observed that 
the results derived from the Conscription Lists are. not trustworthy, for 
there is no general agreement between the.m ; not only do the results 
vary when taken from different countries, but wlnm taken from adjacemt 
districts of the same country, with populations of the same character. 

Malgaigiie/s coiTecte<l estimate gives 3.6 p(ir cent, of ruptured persons 
in the population, but there are some reasons for thinking that even tliis 
valuation is too high.* 

Statistics of Hernia.- — The most notable Tables of the Statistics of 
Hernia are those of Dr. A. Wernher, published in 1869. 

During ten years of l\Ir. Kingdon’s administration at the City of London 
Truss Society, he prepared and published Tables of the cases treated 

* Another mode of computing the propoi’tion of ruptured persons in the popula- 
tion, which is also founded on a comparison of ratios, is, briefly, as follows : — 

In a given number of ruptured persons there is a certain proportion who have 
recovered after the operation for strangulation, and likewise a certain proportion who 
have died after that operation. Hence, it is easy to calculate the number of living 
ruptured persons which corresponds to a given number of those who have died after 
the operation for strangulation. And as each death corresponds to a certain number 
of the general population, this ratio, compared with the preceding, gives the number 
of ruptured persons in the population. 

This method, however, is not sufficiently exact to warrant a lengthy description of 
it, and of the reservations necessary in using it. In the population of London, 
according to this mode of calc\ilation, .85 per cent, are ruptured, or 1,5 per cent, of 
the male population, and .24 per cent, of the female. 
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every year. These were Annual Tables, and there wiis no necessity to 
^eliminate in any year, from the number of persons treated, those who 
had attended in previous years. Unaware, however, of the constant 
recurrence in those Tables of the same cases. Dr. Wernher added up Mr. 
Kingdon’s Tables from t86o to 1867, and formed one large Table, which he 
has made the basis for his exhaustive’treatise on the Statistics of Hernia. 

The chief advantage of this method is tlie magnitude of the numbers 
from wliicli the deductions are drawn, and on this account it is much to 
be desired that the Tables of this author could be utilised here. But 
it is evident that such Tables are subject to two defects, which seriously 
alfect their accuracy. Firstly, as a great many of the patients appear 
year after year at the Truss Society, if the Annuid Tables are combined in 
one, the same case is often repeated over and over again, and there are a 
Vcist numl)er of what Malgaignc called “double entries.” The result is, 
that a Table, thus composed, does not exliibit the hernise observed in a 
given number of persons, but the number of trusses distributed by the 
Triiss Society in a given time to an unknown number of ])ersons. It 
was not till 1888 that a change was made in the mode of keeping the 
records at the Truss Society, whereby it became possible to combine the 
cases of several years without the occurrence of repeditions. With the 
records before 1888, tliis could have been done only by an expenditure 
of labour quite out of proportion to the object in view ; and, in fact, the 
task has never been attempted. 

In the second place, Mr. Kingdon an*anged the cases of each year in 
two Tables. In one, the patient was entered under the age at wliich the 
hernia first appeared; in the other, according to his age at the time of 
his visit to the Truss Society. The tobils of these two Tables should be 
the sam(>, but they are not, perhaps Ijccaiise tlie country cases were 
included in one TaTde and not in the other. Therefore, when Dr. Wernher 
forms two Tables by arranging the same cases in different ways after 
Mr. Kingdon’s plan, there is a large discrepancy between the sums total. 

For tliose reasons it lias been thought necessary to construct new Tables, 
and it may bo liere stated that in all the Tables used in this book, each 
integer stands for a patient, and each patient is represented only once. 

Explanation of Tables. — The following Tables, wliicli relate to in- 
guinal and femoral liernia, comprise 20,999 persons. The Male cases 
are in Table I., and th(> Female in Table IT. Eacli Table is divided into 
two parts. In Part I. the patient is entered according to his age and 
the side ruptured* at tlie first appearance of the hernia; in Part 11 . the 
patient is entered according to his age and to his rupture or ruptures at 
the time of his visit to the Society. The total in Part I. is equal to the 
total in Part II. Part II. necessarily consists of three sections, of Inguinal, 
of Femoral, and of the combinations of Inguinal and Femoral Herniae. 

* This plan was used by Verdier in 1840, and later by Mr. J. A. Kingdon. 



TABLE I. 

Male Cases seen at the Truss Society in the Years 1888, 1889, 1890, entered according to the Age and Side affected when the Hernia first a'ppea^ed. 



Part I. — Female Cases seen at the Truss Society in the Years 1888 , 1889 , entered according to the Age and Side affected when the Hernia first appeared. 
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' Relative Preauency of Hernia in the Two Sexes. — All writers are 
agreed that the male sex is more subject to hernia than the female.^ 
J. L. Cloquet concluded from a number of dissections that men are 
ruptured 2.4 times as often as women/ and Mr. Kingdon hiis lent the 
authority of his great experience to support this opinion. There are, 
however, certain considerations which make it probable that Cloquet 
was in error, and evidence can be obtained from Mr. Kingdon’s own 
Tables to justify the acceptance of a higher proportion for males. 

If a large number of cases of groin ru2)tures’ are taken (see Table I.), 
the femoral heniia 3 among males will be found to amount to 2.5 per cent. ; 
but Cloquet gives 18 per cent, of femoral cases in males. Again, the 
proportion of inguinal to femoral among women is 60.3 : 39.7 per cent, 
(see Table IT., Part I.) ; but this is reversed by Cloquet, who makes 
34.7 per cent, inguinal, and 65.3 per cent femoral. This proportion 
shows that Cloquet computed from adults only, and he also used but a 
small number (121) of instances. 

Mr. Kingdon, in adopting Cloquet’s estimate of 2.4 : i in i)reference 
to the 5.5 : I (male : female) of his own Table, supposed that a number 
of women are deterred by motives of delicacy from applying to the Truss 
Society for relief. To test the ellcct of this influence. Part II. of Tables 
I. and II. may be consulted, wherein tlie patients are arranged acciording 
to their ages at the time of their visits to the Society. A Table con- 
structed in the same way is given by Mr. Kingdon, and differs from this 
only in having a smaller sum total. 

If a conqiarison is made of the numbers of each sex that apply before 
the age of sixteen, so as to avoid the abstentions due to modesty, there 
are 6.7 males ruptured to i female. Again, compare the numbers after 
fifty years of age, during which period scruphis of delicacy are not 
likely to be pressing, and the })roportion is 7.0 males to i female. 
During the interval from sixteen to fifty years, when Mr. Kingdon’s 
objection has its greatest value, there is a larger proportion of visits to 
the surgeon l)y women than at the earlier or later periods of life, t.c., 
male : female = 5.2 : i. There is not, therefore, any valid reason for 
refusing to the figures in Tables I, and II. their literal signification, 
which indicates that 5.9 males are ruptured to i female. This estimate 
is higher than Malgaigne’s,® whose ratio is 4:1, but it is likely that 
his estimate would have been higher if he had used a larger number 
of cases ; unless, indeed, Frenchwomen in his time were more disposed 
to rupture than Englishwomen in our own. 

Relative Frequency of Iqguinal and Femoral Hernia in the Two 
Sexes. — By referring to Tables I. and II., Part I., the distribution of 
inguinal and femoral hernia between the sexes may be ascertained. 
For example, among 100 ruptured persons are — 
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Male inguinal 
Female inguinal . 
Female femoral . 
Male femoral 


Per cent. 

83-5 

8.5 

S-9 

2.1 


The surpassing freciuency of male inguinal hernia, which occurs 
nearly six times as often as all the other divisions tidvcn together, is 
thus well seen, as also the very humble propiution of femoral hernia 
in males. Th(^ rarity of femoral hernia in comparison with inguinal 
is all the more remarkable, as the passage, by which the femoral comes, 
seems more favourably placed than the inguinal ring for the escape 
of the viscera, and is, according to some authorities, a larger opening. 
Tlie simplest explanation is that of Meckel, who observed that the 
femoral ring is not, like the inguinal, originally open, nor under 
normal circumstances do organs make their way through it. 

Distribution of Inguinal and Femoral in Males and in Females. — 
Tlui frequency of inguinal and femoral in each sex taken separately 
may be stat(Ml as follows : — 

In loo men ruptured 97.5 per cent, have inguinal, and 2.5 per 
cent, femoral hernia. Among 100 women ruptured, 60,3 i>er cent, 
liave inguinal, and 39.7 per cent, femoral hernia. The preponderance 
of inguinal over femoral in women is seen to prevail, whiclievcr 
of the two parts of Table 11 . is made use of, and has been found con- 
stant in several other Tables, drawn uj) by the author, not here given. 
The result confirms the experience of Malgaigne,’^ but differs from 
tliat of Mt. Kingdoii, who has draAvn from tlie same source as the 
author, but at an earlier ]>criod. The discrepancy is probably due to 
the fact that Mr. Kingdon employed oidy a small number of cases for 
comparison. 

8iich dilfereiices as tliese can ])e ('asily a< I justed, but tlierii are errors 
arising from the ignorance or indifrerence of the patients which no care 
or diligence can wliolly pre.vent. Poverty seems to dull the remem- 
brance uf tilings which it is .scarcely possible that any man or woman 
could fail to keep in mind. The poor forget their ages, tlie num])er 
of their brothers and sisters, and even sometimes the number (.)f their 
children. And thus, though the figures given in Tables I. and II. may 
be considered accurate in respect to the nature of tlie hernia and the side 
affected, for these facts were observed at the Truss Society, they can 
be only ajiproximately true in respect to the ages of the patients and 
the date of the first apjiearance of the hernia. It is necessary to make 
this admission before inquiring into the prevalence of hernia at different 
periods of life. 

Prevalence of Hernia at Different Periods of Life. — In the fir.st 
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year of life a larger number of persons are living, and a larger pro- 
portion are ruptured, than in any subsequent year. Of looo mal^s 
living, 31 are in their first year; and of 1000 ruptured, 175 are affected 
in their first year. Of 1000 females, 27.5 are living under one year 
of age, and tliere are 91.6 under one year per 1000 ruptured. 

This extraordinary frequency of hernia in the first year in males, and 
to a less degree in females, is in strange contrast to tlie small number 
which devolo]) in the years immediately succeeding. Death from strangu- 
lation has no part in causing this decline in frtjquency from the age of 
one to ten. Cami>er observed the high position of the bladder in the 
new-born, and satisfied himself that after thrcci or four years the cavity 
of the pelvis has become so roomy, tliat the bladder for the most part lies 
therein.^ Ke conceived tluit, whilst the bladder ocenjnes the alidomen, 
the inguinal rings are much exposed to the pressure of the viscera ; 
but that when tlu) liladder sinks into the [lelvis, the pressure on tiu^ rings 
is less powerful and less direct. Thus lie explained the. diminution in 
the production of hernia as cldldhood advances. jMalgaigne, on the 
other hand, surmised that ruptured (diildren are subje.ct to a p(>culiar 
delicacy, whirjh causes a mortality amongst tlumi far beyond tluj average. 
It is more iirobaldo, however, that the closing^ of the abdominal rings 
and the building u[) of the posterior wall of the inguinal canal, as growth 
proceeds, determim^ the lessening teiuhnuiy to hernia in childhood. As 
Mauriceau observed, the gut enlarges in pro[)ortion to all th(‘ other parts 
of the body, but the place dilated tends to shrink.'^* 

A hirge increase in the production of ruptures occurs in youtlis between 
eleven and hftcon, and in maidens between sixteen and twenty. This 
may be in part attributed to the active exei'cises and employments in 
which they begin to engage*. 

It will not be requisite to folloAv M. Malgaigno and Mr. Birkett in 
tlieir division of life into two halves at the age of thirty-five, for there 
is nothing in the Statistical Tables to vsuggest siudi a division; but 
as the latter author has found that hernia occurs more frequently 
in the last half of life than in the first half, the statement requires 
examination.^® 

Mr. Birkett has used a Table of Mr. Kingdon’s with a total of 9296 
persons, together with the Census for 1851, and after making a correc- 
tion for loss by death in the population, concludes that 41 2)er cent, arti 
niptured before the age of thirty-five, and 59 per cent, after thirty-fivci. 
This result is somewhat modified if the sexes are tabulated separately. 
When the calculation is repeated whilst using Part I. of Tables I. and II. 
with the Census of 1881, and .when an allowance is made by the same 
method as that used by Mr. Birkett for loss by death in the population, 
the residt is as follows : — 
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Males ruptured . 
Females ruptured 


From Birth to tho Age 
of Thirty-five. 

43.2 per cent. 

5»-8 


From Thirty, five to 
End of Life. 

56.6 per cent. 
48. 1 „ 


A clearer vioAv of the prevalence of lieriiia at different ages is gained by 
comparing the nnnibers from birth to fifteen, from sixteen to fifty, and 
from fifty-one to the end of life. If Mr. Hirkett’s plan be used, Av^hereby 
tho changes in thii population at different ^jcriods arc ecpialised, the 
numbers are as follows : — 


Males ruptured 
Females ruj>turcd 


Birth to Fifteen. 
25.4 per cent, 
29.6 „ 


Sixteen to Fifty. 
37.5 per cent. 
47-1 


End of Life, 

36.9 per cent. 

23.1 


When no correction is made for the decline in the numbers of the popu- 
lation the iiguros ar<‘. — 


Males ruptured 
Females ruptured 


Birth to Kftecn. 
27 per cent. 
24.8 


Sixteen to Fifty. 
59.8 per cent. 
66.6 „ 


Fifty-one to 
End of Life. 

I pi per cent. 

8.4 n 


Whichever of these schemes is prehuTcd, l)olh show that the greatest 
num1>er of hernim arc tlovelojied during the most active part of life, 
and that age lessens their frequency. Perhaps it would l)e more just to 
say that tlie buidency to hernia incr(*.ases with age, but that the exciting 
causes arc less active^ Aft(‘r fifty tlierc is a much greater reduction in 
the formation of hernia in women than in men, arid it is this wliicli 
makes the percentage of hernia in the early years of life api>arently so 
high among females (in the first scheme). The division of life into 
three ])eriods, above ado|)ted, is indicated l)y Tables I. and II., and the 
reasons for it will he apparent when the rLxeiting causes of rupture are 
considered. 

Prevalence of Inguinal and Femoral in the Two Sexes at Different 
Periods of Life. — Tlie statements just made as to the prevalence of groin 
ruptures in the male at dificrent periods of life are equally true of 
inguinal rupture in the same sex, in which this hernia occurs with 
such frequency as to overshadow the effect of the femoral cases when 
the two are taken together. In tho female the distribution of inguinal 
and femoral is mure equal. During the early years of life, inguinal \ 
is found almost alone;* hut in the child-bearing period (16-50), the! 
femoral cjises are nearly equal to the inguinal, and after fifty the ! 
femoral are slightly in excess. » 

When the two sexes are compared in respect to the incidence of ingui- 
nal hernia at different ages, it is seen that up to sixteen tlic male cases 
are 6.8 times more tlian the female; from sixteen to fifty they are 10.3 

* Dupuytren remarked the greater frequency of inguinal bemise in young girls. 
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times ; and from fifty to the end of life they are 23.8 times more numerous 
than the female eases. Hence it appears that the tendency to inguuu^ 
hernia in tlie female wanes earlier than in the male. Or perhaps the 
case might he better expressed by saying that the tendency to the pro- 
duction of inguinal in males hardly diminishes at all as age advances. 
Men are subjecit to this peculiarity, from wliich women are almost free, 
that they develo}> after forty years of age direct herniae, and to such a 
degree as to make a considerable addition to the number of ruptures. 
This fact may ex])lain in some measure the increasing difference in the 
proportion of inguinal hcrniac in the two sexes in the latter part of life. 
The sanui kind of difference is observed when the femoral (\ases are com- 
pared, for though this liernia is more frequent at all ages in women than 
in men, tlie ratio is much less after fifty than before. 

Femoral cases . . . . 16-50 51-85.- 

Male : Female . . . . i : 3.07 i : 1.3. 

It appears, therefore, that the tendency to gi'oin ruptures in women 
lessens after fifty more rai)idly than in men, and this peculiarity pro- 
bably de])ends, as will be shown in a subsequent chapter, upon the 
earlier] cessation of the exciting causes in women. 

It has been asserted that femoral hernia is more frequent in boys 
than in girls, and as the statement has obtained some currency, it re- 
quires examination.^^ In the accompanying Table, tlic cases of femoral 
hernia, from 1873 inclusive, have been arranged according to 

the age of the patient when the rupture was first noticed, from one year 
to twenty. The cases hero given form part of an aggTegate of about 
5300 femoral herniie. The preponderance of the female over the 
male cases is manifest at the earliest age, and increases every year. 


Cases of Femoral Hernia*^ 1873-1882. 




Total. 

16 i 6-10 

11-16 

16-20 

Males 


134 

7 1 19 

i 29 

79 1 

Females . 


338 

8 ! 22 

i 50 

258 

The san 

le result is found 

on comparing Tables I. 

and II., 

Part I., 


§ II. in each. 

Of Double Hernia. — Among hernise at the time of their first appear- 
ance, 4.6 per cent, arc formed on both sides at once in males, and 3.1 per 
cent, in females ; and these cases occur chiefly in inguinal hemisB, and in 
the first.few years of life (in males 48.9 per cent., and in females 41.7 per 
cent, of these doubles are under one year). But as life advances, a great 
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number of single heniise become double, and the extent to wliich this 
occurs can bo estimated from the second part of Tables L and 11 . Thus 
it^appears that among males 36.6 per cent., iuid among females 23.3 per 
cent, of single hernise become double. Hence it is evident that there 
is a greater tendency to the formation of double hernise among males 
than among females. If inguinal and femoral hernise arc considered 
soparatcly, it is found that tliere is a greater tendency to double inguinal 
than to double femoral in each sex ; and that the tenden(jy to double 
inguinal and double femoral is greater in males than in females. 

The increase in the production of double inguinal in males with in- 
crease of age is very striking. J>e tween twenty and fifty double hernia", 
are formed from single in large numbfirs, l>ut the production of single 
lierniafi during the same period is so great that the single outnumber 
the double. After fifty, tliere is a continuous fall in th(> production of 
single hernias ; but the double (formed from pre-existing single liernise) 
continue to occur, and are more numcu'ous tlian lioth right and left takmi 
together. 

If the totals in § I., Part L, of Table I. are <;om[)ared with tlic totals in 
Table I., Part II., it is found tliat 41.4 per cent, of tlu^ eases of inguinal 
hernia, wliich first appeared on tlie left side, become doubh*, and that 33.6 
per cent, become double of those that occurred lirst on tlie. right side. 
The difference is less marked, hut still ajipareiit, iii femoral hernia, tlie 
numbers being 38.6 per cent, for the left side, and 35.8 [)(?r cent, for the 
right. Hence there is a greater tendency foi* a hdt than for a right 
hernia to become double in tlui male. 

In females, 25 percent, of left inguinals and 23.2 per cent, of right 
inguinals become doulile, whilst 29.1 per cent, of left f(*morals and 20.8 
per cent, of riglit feniorals become doulde. Tliis result is contrary to 
that wliich obtains among males, in whom left iuguinaj, not left femoral, 
shows the strongest disposition to hccoiue double. Tlie differcru'cs in the 
disposition to form double liernia correspond to the different tendencies 
of tlie two sexes to form hernia on the riglit side. During a part of 
life in males there is an extraordinary disposition for an inguinal rupture 
to form on tlio riglit side, and this accounts for the liigh percentage 
(41.4) of left inguinal herniie that become double ; but in females this 
preference for riglit inguinal before left does not exist. The tendency to 
the formation of riglit femoral is stronger in women than in men, and 
this accounts for the greater tendency of left femoral to become double 
in the former sex. 

The greater tendency of loft hernia to become double is also demon- 
strated by finding the ratio of single rights to single lefts in the Tables, 
and comparing the ratios from the sections of Part I. with those from 
the sections of Part II. The proportion of single right hernia, whether 
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femoral or inguinal, derived from the Table giving tlie side affected at 
the first aj^pearance of the hernia (Tables I. and IL, Part I.), is less than 
the proportion of right singles in the Table which gives the side riiptureJ' 
at the time of the examination of the patient (Tables I, and II., Part II.), 
that is, a greater number of left than of riglit hernise have been absorbed 
to form double ru])tures. 


TABLE JII. 

Gonstnicted from Tables I. and II. 


.... 



Males. 

Pemai.es. 

Ratio of right to left at 

age of 

1 

j Inguinal. 

Pctnonil. 

I Inguinal. 

Femoral 

origin of the hernia 
^ Ratio of right to left at 

age at 

: .1.5 

I 

1.4 : 1 

|| I.II : I 

j! 

1.7 : I 

time of examination 


i 1-7 

1 

I 

1.5 : I 

: 113 : I 

r 

1.9 ; I 


Incidence of Right and Left Hernia. — The pro})ortion of right hernise 
to left varies, not only ac(;ording to the kind of hernia and to the sex, 
but in the same sox at dittei'cnt periods of lifi'. 

The difficulty of explaining thes(^ alternations is gn^ater in regard to 
femoral than to inguinal hernia, firstly, because less is known of the 
cause of tlie femoral ; and secondly, because we possess no trustwortlxy 
statistics of large dimensions concerning this hernia, so that the ratios 
for comparison, being drawn from an inconsiderable iium])er of cases, 
are uncertabi. Tlie defect arising from this suiirco is jireseiit in tlie 
folloAving Table, in the part which relates to femoral liernia, and so 
far diminishes the value of its testimony. Tliroughont the Table the 
figures indicate the ratio of right liernia to left, and left always lo. In 
the first eolumii, which cmicenis inguinal in tlie male, the right hernifc 
are seen to be most fre(pient under one year ; the ratio then gradually 
declines, aial from the twentieth to the sixtieth years the two sides 
are affected almost equally. Towards the close of life the right again 
become more common. The giwat preponderance of right hernise in the 
first year, and their high proportion till afbu* jnibcrty, have lieen long 
supposed to be connected with the later descent of the testis, that is, 
with th(i later closure of the inguinid canal on the right side. This 
influence appears to lose its ascendency after puberty, for, beyond the 
age of twenty, the left ruptures become nearly as frequent as the right. 
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TABLE IV. 

o 

Table shoiomg the Ratio of Right to Left Hernia at Difereiit Periods 
of Life. Throughout the Table Left=^ 10. 




Inguinal. j 


Fkmoral. j 



Male. 

Female. 1 

1 


Male. 

1 Fcnml( 5. 1 1 

Ratio of right to left for the 

n. 

: u. 1 


H. 

; 

whole of life 

• 

>5 

II 


14 

■ '7 i 

Under 1 year 


27 

i 



' 

I to lO 


22 

16 



^ : 1 

1 1 to 20 


15 

12 


12 

■■ 13 i : 

21 to 30 


12 

10 


9 

: i 

31 to 40 


12 

8 . 


19 

; 15 ! I 

41 to 50 


12 

8 i 


15 

■ 20 1 ! 

51 to 00 


12 

5 ■ 

15 

14 

i 19 j i 

61 to 70 


14 

II ; 8 

14 


1 22 : 23 1 

71 to 80 


19 

i 



; ' 

Birth to 1 5 . 


: 24 

14 i 



’ . 1 ! 

16 to 50 


12 

9 I 


14 

i 10 , 1 

51 to end of lib? . 


13 

7 i 


16 

i : 


This Tiiblo is cjonstructcd from Part I. of Tables I. and TI. 7 ’he figures at the 
side are ratios calculated from the cases which came to the Society during the 
ten years 1872-1883. 

The iiim‘-ased production of those on the right in old ago, which occurs 
both with inguinal and femoral, can be traced in these coliniins, and is 
a fact ^v]ndl authors seldom allude to, and have never explained. 

In the feinalc sox, during early life, right inguinal liornire are the more 
frequent, which (JorresjKuids to the later olditeration of the canal of 
Nuck on the liglit side ; but the dilTcrence betAvoen right ami left is hiss 
than it is in boys, in whom anomalies liappon more often in the closing 
of the abdominal openings. In wcniicn from twenty to seventy, the tAVO 
sides are airected nearly equally, and in the accomi)anying Table the left 
slightly ])redominates. At the end of life, the right herniae again become 
more numerous, as they do in inales. The columns f«;>r femoral he,rnia 
show that there is a greater temhmey to this liernia on tlie right in 
women than iji men, and that the tendency increases someAAdiat towards 
the end of lift*. The small nuni})er of cases in tlio original Tables 
(Tables I. and II.) accounts for the irregularity r)f tlic figures in 
these columns; and, for the same reason, tlic ratios do not admit of 
very precise application. 

It is iKiedless to (X)nsider further the causes of tlic preponderance of ^ 
right inguinal hernife over loft. It has been variously explained by the | 
use of the right hand in preference to the left,^- by the AA'oiglit of the ! 
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I liver, and by the inclination of the mesentery towards the right iliac 
fossa-* Malgaigiie attributes this last suggestion to Martin, but it is 
! found in Vel])eau. It apj)ears to have been accepted by the late Mft 
; Callender in respect to femoral ruptures, and lias more recently been 
i applied by Mr. Lockwood to explain, as Velpeau did, the predominance 
j of right hernisB in general. Sir Astley Cooper conjectured that the 
{ difference in frequency of right and left femoral was owing to the 
i greatest exertions being made on the riglit side. A more jiroliable 
j explanation was given by Dr. Knox, who thought that ‘Hhe cause 
depended on the larger capacity of the right side of the pelvis com- 
pared with the left.” 

That the right half of tlie pelvis is greater than the left is not un- 
• likely, considering that the right half of the abdominal girth is greater 
; than the left,t and some observations of the author render still more 
^probable the statement of Dr. Knox. Twenty-seven pelves were traced 
with the Cyrtometer along a line just below the crest of the ilium and 
along the nppei* border of the pubes. The two sides were found to be 
equal in size in five casiis, the hdt side was the greater in live, and the 
right greater in scv^iiteen cases. All these tracings were taken from 
males of different ages. 8o far as this limited number of observations 
goes, the right half of the circumference of the pelvis api^ears to Ijo 
generally greater than the left. 

If tlie right half of the pelvis, and, conscquimtly, the riglit crural 
opening, is generally larger thiui the left, this circumstance may sulhee to 
deteriiiine the higher proportion of right femoral liernifB compared with 
left. With the advaiicc of ago and of its debilitating influences, if the 
tendency to femoral herjiia in general is augmented, the result wovdd be 
a greater proportion of right herniie. 

The inclination of the mesentery to the riglit completely fails to ex- 
plain the diiierence in the tendency to right femoral hernia in males 
and females. But if the right crural ring in lioth sexes is larg(ir than 
the left, the preponderance in both of right femoral hernia is account(>d 
for; and as the crural rings are known to be larger in women than in 
men, the higher proportion of right herniaj among them is explained. 
The increased tendency to femoral liernia in old ,agii,.from weakening of 

* Camper says that Purmau explained the greater frequency of right herniee on 
the ground that we put the right foot foremost in walking {Kleine 8chriften, 1785, 
vol. ii. p. 59). Verdier's explanation is that we generally lie on the right side (Mem. 
de TAcad. Roy. de Chir., vol. ii. p. 40). 

f Dr. Fred, Tuckermarm measured the abdominal girth in fifty students of the 
Massachusetts Agricultural College, whose average age was 19.6 years. . He found 
a considerable difference in favour of the right side. (Jour. Anat. and Phys., xix., 
p. 308, April 1885, “Some Observations in reference to Bilateral Asymmetry of 
Fonn and Function,’') 
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the abdominal wall, &c., is equivaloiit to an enlargement of the femoral 
openings, anr! if the right opening is already larger than the left, the 
j^roporfcion of right hernise must rise. 
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CHAPTER Til. 

THK CAUSES OF HERNIA — HISTORICAL INTROOUCTTON. 

■* 

Hernia among the Ancients. — Among the relics of early Greek surgery' 
are a fcAV passages concerning the treatment of bcrtiia, Tint scar(;tdy any- 
thing regarding the cause of tlic malady beyond this, tliat it is due to 

injury or to distension.”* 

Not till the time of Galen Avas the question dealt witli at greater length. 
The various {laragraplis wliich he has devot(‘d to this subject sliow that 
lie considered hernia to l>e an alfection, not only of the pm’itoneuni, but 
of the aiioneuroses of the alxlominal muscles,^ He takes care to explain 
that there is either a breaking or a widening of the aponeuroses, as well 
as of the peritoneal layer at the site of the hernia. The sudden occur- 
rence of a hernia of large size could only ]>o understood liy supiwsing 

* The knowledge of hernia possessed by the writers of antiquity has been admirably 
set forth by Prof. Albert in his Beitriige z. Gesch. der Chir., ii. Heft. Die Herniologie 
der Alten, 1878. 
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that tho layers of the abdominal wall were broken or ruptured. If it 
had been possible for Galen to practise the dissection of human bodies, 
this mistake would soon have been discovered ; but the savage super-^"^ 
stition of that age made sucli investigations dangerous. Hence he 
was committed to thus error, and to another not less notorious. Galen 
supposed that the tunica vaginalis, wliich he found patent in monkeys, 
must be likcwis(5 open in man, and therefore, tliat in hm'iiia it was tlie 
orifice of the processus vaginalis which was dilated or ru[)iured. 

Hernia in Later Times. — It was not till the middle of the sixteenth 
century that Fernelius discovered that tlie peritoneum is nowhere per- 
forated.* The sul)peritonea] tissue he descrilaid as an outer layer of 
the peritoneum, from which a looser 'sheath, eiuilosing the spermatic 
vessels, w;is dei’ived. There was still, therefore, a process of so-called 
peritoneum about tlie vessels of the. cord, but of a. nature very difierent 
from that designated by Gahui. Many years, however, (‘la])Sod bidore 
Galeids Anatomy was sui)erseded, and it held sway till the iniddle of 
the seventeenth century, when the description of Fmm'lins was generally 
adopted. At length Buyscli (1691) demonstrated tliat tlie subpcritoncal 
tissue is not properly a layer of jieritoneum, but ])art of the general con- 
nective tissue of the body/^ 

The doctrine that in hernias of slo^v forinatfoii tin* jieritoneum was 
stretched, and in those occurring suddenly tin? piuiboneum was torn, 
maybe found in l?aulus,Hliough pnhably it inigliL be traced furtlier 
back. And as clinical oliscrvation must have shown that tlie majority 
of hernife form gradually, the majority must liave lier-n considered 
hernias from dilatation, and this Khases admits Avhen he says ‘‘in 
ordinary cases there is no rupture.^^ This statement occurs again in 
some of the surgical uTitirigs of tlie Middle Ages,t but seems to have, 
fallen into neglect till the latter end of the sixteenth century. Many 
surgeons then living believed that hernim could only occur liy strc'tching 
of th(^ peritoneum,'' At the end of the seventiMuith century Huysch 
came to the same conclusion by the aid of di.S8e(5tions.J ^ Nov(?rthcless, 
rupture of the. peritonoum was generally mentioni'd as a cause of lieruia 
till the time of Haller, but seldom after that jjeriod. Up to tln^ final 
disappearanc(> of tlie error, many liad detected and exposed it ; but tlie 
majoi'ity of writers still clung to the doctrine of (’Jalen and of Paulus, that 
licrnia may be due eitlier to dilatation or to rupture of the peritoneum. 

The further question, “What causes dilatation of the p(‘ritoiicuni and 

* In 1687 Stephen Blancard stated that the processes (vaginal) are closed in man, 
but open in dogs and other brutes (Anat. Reform., 1687, cap. xxxiii. p. 273). Nuck 
also in 1^96 makes the same assertion (Adenograph. Curios. Cap. Dec., p. 130). 

t lian franc, Guido, Valescus, 

+ Mery is sometimes credited with establishing this doctrine. 
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of the hernial rings ? ” has been much discussed by surgeons in the last 
^•eutury and in this. Before examining the different theories put forth 
l)y them, it will bo desirable to consider the various circumstances 
Avhich appear to bo related to the production of hernia. The causes 
of hernia arc so imperfectly known, that a very large num])er of circum- 
stances and acts have be(m enumerated by different writers as conducing 
to this end. Many of the so-call(id “ causes, such as the ingestion of 
various foods and drinks, have no relation to tln^ subject of hernia. 
Some are still more frivolous. A grave person at tlui l)eginning of this 
century received a prize for an essay wliich lie wrote to prove that 
swaddling-bands and higli breeches cause ruptures. Again, in 1889, an 
American surgeon associated the jn-oduction of hernia with disease of 
the ii])pcr air-passag{^s ; " and in 1856 a theory was pro])ouiided by a 
Frtmch savant more extraordinary still. x\ft('r adverting to the long 
c00cnm possessed hy herbivorous animals and the imturc of th(u'r food, he 
observes that the j)Oor, who arc so commonly rii])tured, live (chiefly on a 
vegetal ) 1 (> diet. Thendore the caBcum in the })oor tends to lengthen, 
and a long caicum, like a long m(‘sent(?ry, as some think, prodis[)oses to 
luvniia. Notions so fanciful and so remote can find no place in any 
serious inquiry into the (*auses of hernia, ami no further allusion will 
h(n*e be ]nad(j to them or to 'others of corresponding value. 
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CHAPTER TV. 

PREDISPOSING CAUSES IN GENERAL INHERITANCE. 

Uncertainty on the Question of Inheritance among Authors. — 

Tiiough so many witers on hernia have tr(*ated of its acquisition by 
inheritance, very litth? has hccu done to <letermine the relation between 
hernia in the ascendant ami hernia in the offspring. It has been 
generally assumed by IMalgaigiie and others that those cases of hernia, 
whose parents or grandparents were ruptured, liave beeii cases of 
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inheritance. But this supposition is not attended by any proof that 
tlie disease is hereditary. In a given number of ruptured persona a 
small proportion only, varying from 22 to 28 per cent., give a liistory of 
liernia in the ascendants. The majority have no knowledge of the 
[)revious occurrence of the malady in the family, and if in so many the 
hernia arises from other causes, Avhy should Jiot those causes operate 
likewise in producing the hernia of the persons giving a family history ? 

The Proportion of Ruptured in the Progeny of the Ruptured.— 
If it were possible to ascertain the proportion of ruptured persons 
amongst the progeny of the rui)tured, one would be able to fhid the 
difference in the proportion, if difference tliere be, corresponding to the 
difierent ascendants. In this way we might obtain some assurance that 
inheritance is an actual factor in tin*- i)roduction of ruptures. 

The information necessary for this jnirpose might be got by interro- 
gating either the ruptured children as to their parents and collaterals 
(brothers and sisters), or the ruptured parents as to their children. But 
it is scarcely necessary to point out that the parent knows very little 
of the life-history of the child — so little indeed, that it has been found 
useless to examine the parent as to hernia occurring in his offspring. 
A ruptured person, however, may know something of tl)o history of his 
parents and of his ])rothers and sisters, and though this is something 
short of the truth, it is a part of the truth. 

Family Histories : Difficulties in the way of obtaining them. — With 
a view, then, to determine the proportion of ruptured children among 
the children of the ruptured, each of the patients at the Truss Society 
has been ask( 3 d the hdlowing questions : — 

1. Whether a parent or grandparent has been ruptured ? 

2. Whether any brothers or sisters have been raptured ? 

3. How many brotliers ;ind sisters be or slie lias had altogether? 

If the answers to these (picstions wen? correctl^'^ given, tliere would he 
little difficulty in estimating the proj)Oition of ruptured children amongst 
the offspring of tlie ruptured, hut there are two chief sources of (irror. 
Firstly, mieducated persons do not remember exactly tlie num1)0r of their 
brothers and of their sisters. They therefore guess the number, and it 
lias been found tliat eacli sex exaggerates the numliers of tliat sex, and that 
the women, as might he expected, exa.gg<iratc morii tluiii the men. This 
error would in some measure correct itself if the women from whom 
the histories are obtained, that is, if iha ruptured women patients Avere 
equal in number to the men, hut the male patients preponderate so much 
(male to female S-9 • i) error of the women is over-corrected, and 

the result is that in the whole' number of the offspring the proportion of 
males to females is much above the proportion of male to female births. 
Secondly, it is found that men know the ruptures of their brothers, but 
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not generally of their sisters ; and, in like manner, women know the rup- 
tures of their sisters, but not of their brothers — that is, the sexes do not 
usually cominunicato these facts to one another. So reticent, indeed, are i 
people on the subject of this infirmity, that it is not uncommon for the : 
fact to become known to relatives only after the death of the patient. ‘ 
Fabricius Hiklanus speaks of a nobleman who concealed a large scrotal 
hernia for many years oven from his wife. In consequence of these 
Conors in the information thus obtained, the number (d ruptured persons 
is too low, and the average numbe^r of persons in a family is too higk 
Difference in the Proportion of Children Ruptured when the Ascen- 
dant is or is not Ruptured. — According to the erroneous computa- 
tion of th(‘ patients tlie families consist on an average of 7.1 persons 
when only those families are taken which })ossess three members or 
more than tlirce. It will be convenient, when com])aring the dif- 
ferent sets of families, to assume that each consists, on an average, of 
six members. 

In the records of the Truss Society, in 1889 1890, there were 

2639 families having either tlic father or the mother or botli parents 
ruptured, and among these families 3586 persons were said to be ruptured. 
This gives an average of 1.35 p(*rsoiis ruj)tur(Hl pea* family, and this, as 
was (iX])]aiiied above, must be less than tlie true ]>roi)oriion. Or if the 
families contiiined an average of six persons, 22.5 ]K*r cent, of the members 
were rn])tiired. Again, in families not subject to hereditary influence, if 
the proportion were one person rn})tur<Ml per family, or 16.6 p(^r cent., it 
is diflicult to cix])lain the increased pro2)ortion in the a fleeted families 
(except as the etfect of inheritance. Tliis effect comes out more clearly 
when the families are separated into (i) those, witli fatln rs ruptured ; (2) 
witlv mothers ; and (3) with lioth parents ruptured. 


TABLE V. 


Descent. 


With father ruptured 
With mother ruptur(;d 
With both parents ruptiired 


T. II. III. IV. 


j Kmnl>or of i 
: Families, i 


Number of 
Kuptured. 


Average of 
1 PorsoMH 
j Ruptured 
I per Family. 


Pcrceutago 
of Ruptured 
Persons in 
Offspring. 


2,0^0 2,690 ! 1.30 : 22.06 

442 610 1.37 23.0 

15S ! 277 j 1.75 29.2 


Average family — 6. 

It will be observed that with equal numbers of fathers and mothers ruptured 
(Column IV., Table V.) the influence of one parent is almost equal to that of the 
other, a result that might have been anticipated. 
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On reference to Columny III. ami IV.it ap]>ears iis if with eqiial nuiiihers 
of fathers and mothers ruptured, the eflect of the motlier was greater 
than that of the father. This will presently l)e found to be due, appa ' 
rently, to the inliuencc of the mother in augmenting the number of 
ruptured among h(>r female children. 

Influence of the Mother increases the Number of Ruptured 
Daughters. — To demonstrates this, Table V. must be broken up to show 
the proportion of males and females ruptured. On account of tlie 
inaccurate estimah^ made by patieaxts of the numbers of their br<)thers 
and sisters, it will be convenient to disregard the numbers given T>y 
them, and to obtain the total of the ollspring under (*ach luaiding by 
multiplying the number of families by the average number of pcu'soiis 
in a faiuily (six), and dividing these whole numbers into two })arts, 
represcuiting the male and female cliildren in the |)ro|)ortioii of mah? to 
female birtlis (103.8 : 100). The ])erc(‘.ntag(‘ of ruptured individuals 
among the mah? and female cliildren is tlius easily calculated, although 
the result does not, of course, indicate the triu‘, but only the relative 
percentage. 

TABLE YT. 

Table ^hoicmg the Relative^ not Actual^ Proportion, (per cerit) of the 
Umoiunl to Sound Persons in the Total Offspring, 



I. 

11. 

nr. 

IV. 

V. 

Dchfcont. 

{ Number 
! of 

j Fiirnilu;s. 

1 Numl)er 1 
. of 

j Ruptured 1 
' Males, i 

! 

1 Number 
of 

Ibiptured 

I Femali's. 

Porceuinj^o ! 
of MmIc.s 
Ruptured. : 

! Percentriffii 
.•f l''e makes | 
JIuj'turod. i 

With father ruptured . 

With mother ruptured . 

With both parents ruptured 

2,039 

442 

15S 

; 2,314 ^ 

453 

21 1 

3 ‘S 5 

157 ’ 
66 

37-1 ' 

33-5 ' 

45.6 

6.4 

12.06 

14. 1 


Average family = 6. 

Differences in the Influence of the Two Parents taken Singly or 
Together. — In Column IL of Table VI. the number of ru]itured males 
with the fattier rupture<l is a little more tliaii live times the number 
with th(^ mothers ruptured, whi<*h nearly corresponds Avitli tlie propor- 
tion of males to females ru[)tured. Tlie efieet of the mother on the 
children of her own sex is seen in Column III,, where the laijitured 
female children coming from tln^ mule ascendant arc only 2.4 times as 
numerous as those from the ftMiialc ascendant, though the proi>ortion of 
male and female ruptured (panmts) is still the .same as in the 2>i'evious 
case. . These facts are more conveulently seen in Coinmns IV. and V., 
where the figures reprcsiuit the percentage of ruptured persons amongst 
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tl)c progeny sound and unsound. The male influence on the male oil- 
spring is seen to preponderate a little over the female influence, but the 
eflect of the female on the female children is double that of the male. 
When ht;rnia aflects both parents, the proportion of ruptured cliildren 
is seen to be higher in both sexes than in the case of eitlier parent taken 
singly. 

Referring again to Table VI.., and using tlio figures in Columns II. and 
III.; th(‘. varying ratio between ruptured males and females, according to 
the inlicritance, caui bo found, thus : — 


TABLE VII. 

Descent. 

With father ruptured . 

With mother ruptured 
With both parents ruptured 


Itatio of Males to 
FeTiiales Ituptnred. 

6.01 : I 

2.8 : I 

3.1 : I 


The (ividenco thus far adduced makes no pretence of giving tlic true 
numerical result amongst the offspring of hernia in tlu^ ascendants ; 
1)1 it its vahu; consists in showing the, dilicreucc‘s of the effect, through 
<liifereuc.es of ratios, wlien one or other parent is rupturiMl. These 
(lilferences arc liardly siisceptihle (d explanation exee[)t under the sup- 
i>osition that inheritance is an actual factor in the prodindion of Jiernia. 

In ord(U' to corroborate and to explain tlie above dilierences, and to 
elicit certain other facts concerning inlieritance, another Table may be 
prepared. Tliis dhble is made up from thos(.^ patients who were examined 
at the Truss Society during a certain period, and one or morcj of whose 
ascendants were ruptured. 


TABLE VIIL 


1. II. III. IV. Y. VI. VII. Vni. IX. 



Mules. 

Females, 

i 

1 

I’orcontaj^o 
uf Males. 

Percentage 
c»f J^’ernalos. 






! 





Descent. 


u 

1 

'fS 

! ^ -u 

\ 0 ^ 

3 

Ua 


'g 


1 

0 

y 

'3 ! 

5 I 

S 

j 3-^ 

Tf! 

0 

3 

1 

1 

Ui 

Futhei* rupt tiled 

3.454 

100 

358 ! 

208 

j 

j6.2 : I! 

97.2 

.8 

6.4.3 

36.7 1 

Mother rux)tiired 

581 

29 

14 T ! 

no 

2.4 : i; 

95-3 

4-7 

56.2 

43.8 i 

Both parents rujitureil . 

Both parents ruptured (ca.Hos ) . 

170 

6 

3 « j 

22 

: 3-3 : ij 

i i 

96.6 

3-4 

57-6 

42. 3 - 

from records of twenty V 

508; 

j 

24 i 

80 1 

90 

j 3 -i : T; 

95-5 

4.5 1 47-1 

52.9 1 

years) . . . . J 

1 

1 


1 i 




1 

Either grandfather rui>tured . 

574 

3 

93 1 

24 

'4.9 : i! 

‘ 99-5 

•5 

79-5 

20.5 ! 

Either grainlmother ruptured 

90 

! 2 

35 i 

10 

2.04: 1 

97.9 

2, i 

77.8 

22.2 1 


The results in Column V. of Table VIII. agree, so far as they admit 
of comparison, with those in Table A^II. It would be expected tliat when 
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the grandfathers are ruptured, the proportion of males to females would 
be higher than 4.9 : i (Column Y., Table YIII.). This apparent anomaly 
probably depends upon the influence of the maternal grandfatlier, that 
is, on the transmission by the female of male influence. If several 
hundred cascKS are taken vdth paternal and with maternal grandfather 
ruptured, the percentage of female grandchildren ruptured in the first 
series is 10.6 per cent., and in the second is 19.1 per cent. 

If a comparison is made between inguinal and femoral cases (see Table 
VIII., Columns VI. and VIT.), the niother\s inflnonce on the male is 
seen to inci^ease the number of femoral liernia>, anil the eflect of the 
female in this respect can ho traced even to the grandparent. The sanie 
influence appears to raise the percentage of femoral cases in women 
(Table VIIL, Columns VIII. and IX.). When both parents are ruptured, 
and the cases arc taken from the records of twenty years, the femorals> 
• actually outnumber tlic ingviinals, and tlms tlu^ ordinary relation of 
inguinal to femoral in woimai is reversed. 

Influence of Grandparent determines Hernia in the Offspring early 
in Life. — The influence of the gTandparent appears to favour thii forma- 
tion of inguinal hernia ; hut this j^i’obably is owing to the fact that 
persons deriving tlic aff<icti( 3 n from tlio grandparent are ruptured early 
in life. If all the male cases in Table VIII. (except thos(^ cm line 4) 
are taken together, 21.7 per cent, are found to occair during tlie first 
year of life. If the cases with father, mother, and both parents ruptured 
are taken together, 15.1 per cent, of the offspring are ruptured in their 
first year; In it among the cases derived from the grandparents, 6r.6 piir 
cent, occur in the first year.* It was held by Malgaigrie, and by King- 
don after him, that inherited tendency is strongijr in infancy than in 
adult age.” Tlie statement is now seen to be true only so far as it con- 
cerns the cases derived from the grandparent. It is the grandchildren 
alone of ruptured })ersoijs that have a special tendency to early hernia. 

Summary, — In this cliapter an attempt has been made to show that 
iidieritance is an agent, though, perlia|)s, a remote agimt, in the jiro- 
ductioH of hernia, and tliat the influence of the two sexes, when equal 
numbers of ascendants are taken, is nearly eipial. It has also been 
explained tliat the slight di^^oren(a^s in the influence of the two parents 
are caused by the fact that tlie- male parent tends to increase tlie immher 
of males ruptured when compared with the female parmit ; that the 
female ascendant not only considerably raises the ])ro])ortion of ruptured 

* The great disproportion in these percontagea, which is also found in a somewhat 
lesser degi’eje among the female cases, might be explained in part by supposing that 
persons ruptured late in life would forget that a grandparent had been ruptured. 
Few concern themselves to remember, or are curious to learn, the maladies of their 
grandparents, so that when a parent is free from the disease, its history will often be 
lo.st or forgotten. 
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among female children, but elfccts this chiefly by augmenting the number 
of femoral herniae. She also tends to increase the number of femoral 
hernice in males, and the influoricos in this respect on both sexes can be 
traced even to the grandparent. The combined influence of the two 
parents increases the proportion of ruptured children much above that 
due to ('-ach parent taken singly. The probable eflect of the grandparent 
in causing the appearance of hernia early in life has been adverted to, 
and this effect is equivalent to an increase of tlie tendency to inguinal 
liernia. It has not, however, been possible to determine tin? actual pro- 
portion of the offspring whi<*h ap]»ears to be affected thrcjugh inlieritance, 
nor are there any facts wlien^.b}'’ to form an estimate of the propfu'tion of 
ruptured persons who have the faculty of transmission, if such exist. 


(ilTAPTER V. 

ON THE FORM OF THE ABDOMEN. 

Alteration of the Form of the Abdomen in Ruptured Persons. — The 

contour of the abdomen is variously alter<ul in iTq)turcd persons, ami 
with suf'h freqvuuicy as to suggest that some r(‘iation suljsists between 
tlie.s(j two conditions. 

TIk'- normal form of the belly is somewhat harrid-shaped, Avith more 
or less flattening from before l)ackwards. In infancy the rounded form 
is most conspicuous, but as groAvtli proceeds and the jAolvis enlarges, 
the anterior curve becomes (latteiied. Iq) to adult ago the vaulting 
of tlui abdominal AA'ail dejxmds upon the volume of tlie contained organs. 
Wlien life eTit(;rs on its d(?c]ine, the- ac cum illation of fat in the mesen- 
teries and (.)nientiim and in the snbeutaneous tissue again increases the 
convexity. 

Among a niimbcjr of ruptured persons examimHl liy Malgaigne, a large- 
majority possessed a Hat abdomen, and may lie coirsidered to have pre- 
sented no peculiarity.' Among fifteen the abdomen displayed three 
promimmees, ventre a triple miUee^^ of which the middle corrosi>onded 
in ]) 0 .sition to the liiiea allia and recti, and the lateral to the oblique and 
transv'crse muscles. (See Plate 1.) The central bulging, which is due to 
yiehling of the linea alba, is not often present; but tlio lateral bulgings 
are very common, and have been found by the author, in persons 
with inguinal or femoral hernia, to he seldom alisent. They are seen 
at all periods of life from the earliest infancy to old age and roach their 
highest development in some corses of interstitial Ixernia.* It Avas this 
* This bulging is placed by Velpeau in the class of ventral hernife. 
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lateral bulgiug of the belly wall which was noticed by Monteggia, who 
observed that inguinal hernia is not usually limited by the abdomiml 
rings, but extends upwards towards the iliac region, and forms an 
oblique promiiionce, wliich, wlien the patient coughs, descends like a 
wave towards the rings, and attains its greatest size in the inguinal 
region.^ ]\Ialgaigiio had the opportunity of examining a cor})se in which 
tlie central and lateral bulgings Avere present. He found the linca alba 
liad l)eeii stretched, as well as the aponeuroses of the oblique muscles 
external to the recti, but that tlie miiscidar masses liad not suffered 
clninge. 

The patient represented in Plate 1. liad incipient inguinal hernia on 
both sides. In him the lateral })rominences were visible just wlien the 
abdominal muscles were set in a<*tion. 

According to the observations of tlie, autlior, tliis condition of the ab- 
dominal wall is not present ov cannot be detected in jicrsons inclining to 
corjmlence. It is found in the majority of those with inguinal or femoral 
hernia, but loses much of its signihcance in this relation from its frequent 
occurrence in pi^rsons who are not ruptured. Its alxsenec is usually noted 
in young healtliy persons of good imiscnlar tone. Tliougli often observed 
in persons apparently sound, thes(^ lateral bidgings of the alidominal Avail 
are never so prominent as in the ruptured. When hernia k on one side, 
the jirojection Avill lie on both, but larger on the affectiHl side. Looking 
to all tliese circumst incos, this conforrnatiem must Vie. roganled as antece- 
dent to luuiiia, but not ncccissarily related to it, except so far as a lax 
condition of tlui abdominal wall eontrilmtos to an cscajio of th(^ visc.'ora. 

Aiu)ther miudx raroi* configuration of the l)elly Avas observed ])y IM]'. 
Kingdoii and Dr. Wernher, and has more recently lieen noticed liy Air. 
l^ckwood.-' The anomaly consists in a flattening of the wiill of the ab- 
domen above the umlxilicus, and a prominence beloAv. This condition is 
rare, and several hundred abdomens were examined before^ it Avas dis- 
coviMcd in the patient Avhose outline is given in Plate 11. It appears to 
depend upon an habitual contraction of the transversalis abdominis al)ove 
the crest of the ilium,'* and is nu;t Avillj in (ddorly pc'rsoiis whose AAwk 
has obliged them to kce[) a stooping position, such as gardeners and 
stone-breakers. It is thought by Mr. LoclvAvood to indicate prolapse of 
the mesentery. If that l)e the case, it Avould seem from the infr(.‘(|uency 
of this form of belly, and its absence in the majority of large herniaa, 
that prolapse of tlui mesentery is also rare, and rarely associated with 
hernia. 

Here also, among the. conditions AAdiioli predispose to liernia, may 
be mentioned an undue *Avidth of ])elYis, and a pelvis too strongly 
inclined. Jaeger consitlered these matters of much importance in the 
production of hernia. Thoiigli Ave are not in a position to deny their . 
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influence, it is obviously diflicult in tlie (^Ktrenie to l)ring tliein into rela- 
tion with liernici, and, so far as the author is aware, this relation, lias 
ne*ver been dejiionst ratted. 
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OIIAPTER VL 

CONDITIONS PliEDLSPOSJNC TO fNCOJINAJ. HERNIA IN 
THE MALE- ANOMALIES OE Vlii: TESI'JS. 

Ttin ]HU'foration of llie abdoniinal wall i)y the te.stich' in its desctail, 
siigii 0 .st.<*d ]<>ng ago that this event may b<* asM)eiaicd witli tlu* produethvn 
of inguinal hci'jn'a. AjkI inasjnu(‘li as this disiurbanec i>f tlui ])arieies 
tid'Ces }djiee in the onv S(‘.x, and not in (In' other, il. may in }>art account 
for th(} great(.*r frecpn'ney of inguinal hernia in (he male. sex. Ihit it 
ailbrds ]io explanation of Ibe oeeaij'rema* of ln'inia in one inan radu'r 
than in anotlier. Om* cause of tliis seleelion may lx* sought iji tlie 
anomalies in the descent of the ts'stis, and tla^se may lae most eon- 
veiiiently aiTang(‘d in two groups. 

Relation of Hernia to Anomalies in the Descent of the Testis. — T<» 

the iirst bejoug the ease's in vhii'h tlie l(‘sti.s is arrested at some jioint 
short of its destination. In the second grou[* are tle^se eas«‘s in which 
tlie testis sueef'eds in reaehing tlie. holtom of tin.*, sei'ntum, but tlie. 
retrogressive elianges wliieb follow that event are. not eoinplele(l, ami 
tlie processu.s vaginalis remains, in part or altog{‘lh('i', in (Hunmuni<.'a.tion 
with the ahrloininal cavity. It is m.it uj.K*onimou to (hid lliese two sets 
of conditions together ; f<»r instanci*, a testis may h(‘. vidaimMl in tlie 
inguinal canal, and its tunira vaginalis may still bo |>jitent ; or a testis 
ill the sm'otum, whoso 8(*iruis cavity comniuuieaii's w’itli (dui abdomen, 
may he itself simill and undeveloped. 

Arrest of the Transition of the Testis. — Tlu', (irst group consists of 
those cases in wliicli the testis is retained in tlie alxloniinal ca\'i1y, or 
in the inguinal eaiud, and of those in whicli tlie organ has l(*ft the canal, 
hut hangs close to (die external inguinal ring, or liigli n|) in th<^ scrotum. 
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»Soinetiiiios the auonialy is no more than imperfect size and <levelopinent 
of the organ. 

When arrested in its eonrse to tlie scTotiim, the testis is frequently ^ 
less tlian tin; normal size, and those rcjtained Avithin the abdomen were 
tliought by Iluiit('r“ to be smaller than those that have descended loAVor 
<IowJi. Among 2S6 persons at tin*. Truss Society whose testes occupied 
an unusual ])osition, 275 (It. 138, L. 88, 1 ). 49) varied in size from 
tliat of a jica to that <)f a til])ert. In seven of the eases, though arrest 
liad o(ienrred, these glands liad attained their full size. In four pi^rsons 
one testis Aras small and arrc'sted, whilst the other Avas much larger than 
th(‘ normal, and liad aj)])arcntly nndergone a compensatory hypertrophy. 

Cas('s of airest of developmejit of tln^ testis iji relation to liernia may 
be most coiiA’cmieiitly considcre<l according as tlie testis is oiitsi<le or 
Avitliin th(' external abdominal ring. 

When the Testis is within the Ring, it is usually found in the canal, 
less often in the al)domiiial (‘.avity. If th(i testis suflers inguinal im 
clnsion, its serous cavity may or may Jiot communicate with that of 
the peritoneum ; ' in soim* instamtes the proc(‘.ssuB A^aginalis is closed, 

hut during life it is seldom ])0ssihle to dehvrmiue the cauidition of tlie 
pvoc(\ssus ill this res])(M.d-.+ 

J hiring tin* ycai's t888, 1S89, and 1890, 182 jxu'sons cairn^ to th(‘ Truss 
8oci«‘ty Avitli inguinal or ididominal iiu'lnsion (Tal)l(? IX.). t All Avere 
niptur(‘d, and in 158 in Avdiom om* t(‘stis Avas atlVcti'd, tln‘ protrusion first 
appeared on tlie sumo sidi* as the anomaly in 141, in 13 on the side 

0] )[)o8ite to th(' {inoimdy, and in 4 on hotli sides at once. Among 2T1 such 
cases taken from former years (1884 to 1887), 180 bad bernia Jirst on the 
same sid(' as the inclusion, and 31 on the opposil(‘ side. So tliat tliese 
nundiers indicate tliat n'tention of tin* testis do(*s not ncce-ssarily determine 
the sidt* on Avhi<5li liernia shall ai»[»ear, but that it generally does, 

Wliedher luuada aceompani(‘s inclusion of tlie testis in tin* majority of 
rasi's cannot lie asc(U’tainc<l, and great dillieulty Avould bf* met in the 
inquiry, seeing tlmt hernia may oe<’ur at any jieriod of lif<* in ]H’eseiice 
of this inalformation. AVlierefoie tlie, lists of tliese. anomalies given by 
authors are apt to l>e misleading. Wrisherg^ examined T02 infants in 
the- first few AV(*eks of life, and found sonic imperfeetion in the d(‘V(‘lo]>- 
uient of tlie b'sUs in 30, hut among the A\diole numlier only tAVO 
Av<‘re ruptured, ami in those tAvo the b'stis Avas in the scrotum. This 

MM. (foubeaiix and Folliu found tho tunica vaginalis in the majority of cases 
closed to the abdomen in inguiiiaJ inclusion. Curling says it is usually open. Sachs 
finds it patent in 64 per cent. 

1 In cases in Table JX. the tunica vaginalis Avas found patent in 13 (R. 5, L. 6, 

1) . 2). 

: 1 ‘ One patient, lot. twenty-five (not in Table IX.), whoso right testis was retained, 
had a left femoral hernia that was noticed at the age of fourteen. 



TABLE IX. 

? of Inguinal Hernia seen at the Truss Society in 1888, 1SS9, 1890, icith Retention of one or both Testes in the Canal or Ahdi 
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imoxpectod is probably duo to the oxauiiiitition having been made 

so early in life, for tlu‘ hernia of children does not usually manifest 
itself till some ^veeks or months after lurth.* 

If th(‘. anomalies, now under consideration, influence the production of 
liernia, it is evident that, as tliey exist at birtb, and Jiiay eontinm*. nn- 
eha.ng(‘d througlumt lib* (Table. IX.), they must act by causing hernise 
to ai>i)<‘.ar early in life in greater pro])ortion than in those persons Avho 
are free, from thes<‘ im])erfections. And this is found to be true, for if 
the cases under one ytair (Tal)le TX.) art*. co.m})ared with the Avhole 
]iinjd)e)’, 35.1 per eent. occur in tin* first year of lift*. Mt)rcover, Tabic 
IX, e(.)nsists of those (.'ases Avitli tin* tt*stis retained completely, or re- 
tained in tin* can;d. Among 165, 70 had tin* testich*. com]>ietcly 
retained, and in 95 it was in tin*, canal. In the first s(*t the cases under 

0] ie year amounted to 42.8 per (tent., and in the s(‘cond to 34.7 p(*r emit. 

in ord(*v to learn tlie fvdl sigidficance of tlu'Se ])ercentages, th(‘y must 

lx* com])ared ^vith a pejvtMdage obtained from eases of hernia, in whicli 
ther<' has he('n no defeet of development. If a nnml)er of S(.*.rotal 
lierniic art* takem (s(‘e Taldt* Xt\"., IVirt I.), it is ])ossi])lo to S(‘])arato 
from iliem, no|. only thoS(‘ tlial, hav(' anomalies of the testis, hut tlntse 
also that aj'(' in tlie in idea A'aginalis. The rc'mainder consist f f oi’dinary 
ht'rniic and stune e.as<*s of henna in the. fnnicadar portion of tlie tunica 
vaginalis, which an* m'ee.ssarily included, as they cannot he det(‘cted 
Avitli (-ertaiiity during life. Among tin* ordinary scrotal rujitures the 
pertamtagt' of eases oiMmiTing in the first year is 7.7 per cent., Avliieh is 
in striking (^ontrast, with tin* jtereenlago (35.1 Jier (’eid;.) in cases Avhm*e 
the tustis is retidned. 'Iherefore abdominal and inguinal inclusion have 
a disiinel, and a A'ery (xaiisitlerabli*. etler.'t in determining the early ap]K‘ar- 
ance of hernia ; and the mor<‘ eoinplcte tin* inclusion, tin* larger is the 
pro[)ortion of ruptures in early life. 

Certain persons have one testis retaim'd and tlm otlier arr(^sted at some 
])oint outside the ingninal canal. A. list of th(3sc cas(*s for tlie years 
1888, 1889, and 1890 is seen in Table X. If this Table is compared 
with §Iii. of Taldo IX,, tlie tavo ari* found to corresjKind very mmrly, 

1) 0tli as regards the ratio (»f right lu'rnia to left, and as to tin.* jiercentage 
of cas(*s occurring in the lirst year of life. Lor the cas(‘s in T<abte X. are 
]>rolial>ly thos(> in Avliich liotli teshis Avi're origiiudly retained, and in 
Avhieh oiu* has hemi juished down by the d(*sc(‘nt of the heridiL 

Testis arrested Outside the Canal.- -On jiassing now to the cases in 
which tin*, testis has been arrested oiilside tlie ingninal (‘anal, in which 
the organ not only has failed to rt'a(.‘h its nsnal ])osition, hut lias failed 
also, as a rule, to iM'acii its nonnal size, it must not he forgotten that, 

* /ucktrkandl exaiiiinetl forty-three males with the testis in the canal, and none 
were ruptured (Arch. f. Idin. Ohir., 1S76, vol, xx., ist fasc. p. 215). 
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tliougli the state of the testis at the time of the patient's visit to the 
snrgcoii is known with eertainty, yet tlie original [xisition. of the organ 
at birtli is not known. During th(‘. pr(‘vious years of life tlie aiioinaiy 
has not been less in degree than it is at tlie timi? of exaniinatioii, but it 
may have been of a liigher degree, and the descent of th(> hernia may 
have altered tlie [lositiou of the testis. Tim rupture ami tlie dosiuuit of 
the testis may coincide. ; or hernia may occur at an earlier |)oriod than 
the deseeni; of the testis ; or tlie ti^stis, aftm- arrest, may desctMid, ami, 
later still, a hernia may make its ajipearance. The succession of tlu'Se 
events has Ikmml olism-ved in 79 persons. In 24 the hernia and the testis 
canui down together ; in 9 the testis, after lieing retained, desiaimhid, and, 
some years later, the luirnia followed ; and in 46 the luirnia occurred sonu' 
time before tlie testis descmab'd ; so that, in tlie majority of ihes(‘ cases, 
the' rupture doi'S not at t1i{‘. iimc' of its fu'st ajipiMirama?- |>r<)duc(‘ hx'omo- 
tion of the testicle. AIoi*t*over, Table L\. shows how long tin? testis can 
preservi‘. its ^losition unchanged in the pre.sem*e of a luTnia, and there- 
fore when cases of hernia witli arri'st of the testis outside tlie inguiual 
canal are talnilatiMl, it is ju’obalib' tliat tin* majority expr(?ss th(‘ actual 
|)Osition of tlie testis at the tiiiui of tlie origin of tbo hernia, but that 
there must be a certain number in which the ti'stis lias changi^d its 
liositiou since tlu‘. hernia was first devidojied. AViili this ri'servatbm 
the Tabli' (XL) must lx*. read, in which an‘ set forth the hevnhe aciiom- 
jianying anomalies of the testis, when the organ is outsidi' the inguinal 
canal. T'he lievnia! are arranged aix-ording to tlie ago and the side at 
which they first a|)pear(!d, hut the amunalies are sucli ns were observed 
at the tiim*. of the visit of the j»ati.ent. 

Tlie results derived from tliis Table are of much the same charactm; as 
tliose from Table IX. The heniuP uiidm- oiui y<‘ar amount to 26.1 [xu' 
cent, of th(^ whole nundx'r, whedi shows that this (*lass of anomaly 
tends to cause early hernia, hut less decisively than alidomiual or inguinal 
inclusion. Tin* anomaly almost always deim*mim*s the side on which 
tlie m])tur(vliist appearixl, Init the ratio of right hernia to hdt, j.6 : 1, 
is less than it is wlimi the testis is retained (Table IX., It. : L, — 2.2 : i), 
hut a little greater than it is among cases wliicli ai'c free from defect of 
development (Talile XIY,). 

(If the rmnaining ammialies of the testis which are found in eon- 
junction with ru[)ture, tlie jiriiicipal are the deviation of tlie organ to 
the perinamm and to Sea^pa^s triangle.* Sometimes the testis is found 

* A remarkable case of deviation of the testis, not accompanied by hernia, is de* 
scribed by Dr. W. rop<nv, in which the left testis was lodged at the root of tlie penis, 
where it had been drawn presumably by the inner branch of the gubernaculum. Dr. 
Topow culls this Ectopie testiciilaire peno-pubieniie anterieure. (Bull. Soc. Anat., 
1888, p. 655.) 



TABLE XI. 

Cases of Inguinal Hernia (in tlie Years iS88, 1889, 1S90) aceornpanyimj Anomalies of the Testis when the Organ Ibas 
outside the Inguinal Canal. Tlte Hernm are entered according to the Age a/nd, Side Ruptured at the first appjenrance 
of the Disease^ hut the positio 7 i of the lestis vxts that observed at the visit of the Patient. 
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neur the {interior s^iipcrior iliiu*. spine, or elsowlierc on the abdominal 
wall in interstitial liernia, lint this disp]a(;mnent may hi' more appro- 
priatfdy considered when tliat form of hernia is dcscribinl. The nuimn-ons 
instances (Tahiti XI.) in which tlie testis is arrested beJdw the (external 
inguinal ring, and is usually less than the normal size, must be distin- 
guished from that rarm* vai'itdy,* in which tlie testis ])asses the scrotum 
and stoics sliort on its way t«) the pcM’imeum.t In these* cases also the 
scrotum on tlui afleidcd side is generally emi)ty and flat ; the testis is 
small, and, with tlu^ liernia that sometimes accompanies it, is covered 
liy the smooth skin of tbe part, which forms a [locket external to and 
distinct from the scrotum. J Tln^ attendant h(*rnia^ are often in tlu^ 
tunica vagimdis, ami tlu*. testis can lx*, moved upwards, Imt cannot he 
drawn dOAVii. 

Throughout this in(|uiry into the ridaiion Ix^tween hernia and arrested 
development of the t(*stivS, it has not been possildci to discover in uvliat 
proportion hernia is ]u*osent among tin*, dilferent anonialit's, and tin* same 
dilliculty is met with oma* more in the case of the testis lotlgial in tlie 
})eiim.eum. Hernia is siddoin found in conjumdion witli ])<*rincTal 
ect(.>|)ia in the lists given l)y luithors ;^ hut a.moug the persons thus 
affoeted who luivi; visited the Truss Society, rujituri* was of course* its 
usmil ac(*om})animeiit Two case's only out of twenty -four were free* 
from ru[)tur<.'. 

Hernia with Perinaeal Ectopia. — The twenty-two cas(*s witli liernia 
liave he.eii aiTJinged in Tabic XIT., wbicli sliows, wbat lias already been 
seeui in res[>ect of tle^ otlifjr elisplacemeuts of tlie testis, tliat a jxu’son 
with this anomaly is not most commonly ru[)tuved in infancy. In sonu* 
cases (four) the testis did not reach tlie pei'ina*um till the hernia came 
elowii. Another case (not given in Table XTI.) may lu're he iia'iitioned, 
in wliicli a liernia dc'seended to tln^ perimeuin, leaving tlie t(*stis com- 
pletely retained in tlic; al)domeTi. § The testis was noted to be of full 

^ T«^rmed by Eii;^’liscb ‘‘ EL*t(.>] 3 ia scroto-Uancralis.” ^ 

t The gubernaculum testis’, cno of those tmnsitory structures whicli play an im- 
portant part in twtal life, can be traced in thn o directions after it emerges from 
the external inguinal ring. One part turns i;y\v:irds over the pubes, a second turns 
outwards and is lost over tin; up}>or x>art (>f Scarpa’s triangle, whilst Iht; middle fibres 
descend to the scrotum. Frrim those going to tho scrotum a portion brariclies off 
sometimes and proceeds backwards to the perinaeum, even as far as the ischial 
tuberosity.''* This last j)ortion, which, like the rest of the gubcrnaculum, is partly 
composed of smooth muscular fibres, has by some been considered instrumental in 
directing or dragging the testis t(j the; perinteiim.*’ 

i These remarks are based on twelvr* cases (L. S, K. 4) seen at different times. 

§ This case seems to belong to the same category jis that o( a boy, mt. 16, who died 
at tbe Lariboisiere, and was dissected liy Godard. In the .scrotum were two liernial 
sacs, the processus vaginales of.teste.s, which were retained 15 millimetres above tho 
internal inguinal rings.^ Several such case.s have been observed by the author. 



TABLE XII. 

Cases of Ingumal Hernice with Testis in the Permawn, from the Records of Twenty- five Years, arranged according to the 

Age and Side affected at the first oi>pearaace of the Hernia. 
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size in one patient, and very small in eight ; wliilst in ten cases the 
hernia was in tJio tunica vaginalis. ^ 

L(3oking to the occasional existence of a Land proceeding from the 
gubornaciiluni to the ])erin.'euni, it might be anticipated that the move- 
ment of the testis Ti})ward.s would be limited. But no difficulty was 
usually found in ])us]iing the organ upwards, aiul in four cases it could 
1)0 returned with the hernia into tlie abdojuen, so tliat the periniBal band 
was either absent or was iio longer efficacious in keeping the testis in 
position. 

Ectopia Cruralis. — Whon the testicle is situatral in the iip])er'part of 
the thigh, it coj^niionly descends the inguinal canal, and, after i)assing 
the external ring, turns outwards to the groin. Sometimes in intor- 
stiti?d Inu'nia the protrusion 1)eeomes so prominent, that it falls over 
th(i front of the thigh, and the testichg whicli is within the sac, seems 
to 1)0 lying over Scarpa’s triangh\ A few such cases are found in sur- 
giiial records, and an illustration of one may l)e seen in I'Lit(‘ IX., which 
sliows the position of the hernia, lait not that of the gland aft(‘r reduc- 
tion of the hernia. These are not genuine cases of Ectopia (uairalis, and 
ne(‘d not he fiirtlier cojisidcred liere. 

During the last twenty-five years, sixb'en easels of Ectopia cruralis 
have been s(?,en at the Truss Society (Table Xlll.). All the mis])Iaced 
testes were in Scarpa’s i*ight triangh‘, ami all the lieruife wer<‘ inguinal 
<.)n the same side, (ixeept one, which first ap])ear(ul on the left side and 
afterwards bcc^aiiie double. 1'h(‘ usual ])ositioii of tlui testis is se(>n in 
Idatc III., which gives a re|)res<'ntation of the ]>arts in a South African, 
iCt. 29. He* had had a ru[)ture on the sajiie side from ijifancy. The 
testis lay near the. U])p)er ajul in3H*r sides of Scarpa’s triangle over the 
femoral artery, ) I t(.» 2 inches behov Eou|)art’s ligament. The gland, 
which was a1)0ut tin* sizi.‘ of a hllM.Tt, was freely mova.l)le, u})wards, and 
its cord could be trac(*d U* the (‘xtc-rnal inguinal ring. Tlu*. right half 
of the scrotum was not develo[)ed. 'rhe testis has not always the. oblique 
})Osition sliown in the figure, hut af times lies li’ansversely. In all the 
cases in Table XJll., and in those describfMl l>y authors, the testis 
ap|)cars to have 1)eeii below tbe normal size. In two j)e.rsoiis tlie testis 
was retained till the hernia came down at lh(^ ages <jf eighteen and nine- 
teen njspectively. 

It has long been believed tliat tlie testis occasionally comes down to 
the thigh hy the fejnoral canal, and at least taght crises are recorded 
in wliich this event is sup])osed to have happened.^^ That a femoral 
hernia may bring down with it a testicle p)reviously retahied is not im- 
possi})le, but that the t(?stis ('ver descends [)riniai*ily and indoi)endenitly 
along tlie femoral canal is so doubtful as to require strict i)roof. 

Among jLluj eight cases to which references are given, six were 
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examined durin^i; life, and the testis in eaeli was found in Searpa’s 
tyangJo; ]>ut there is not suflieient ovideniu* that it caim* there hy the 
crural canal, or in one <*aso that it was tln^ tostich^ at all. Ecka.rdt\s 
dissection is so imp<ufcctly d<%scrih(*<l as to he. quite untnistwoj’tliy. 
Mr. Curling’s ease alst) was dissected, but even in this the details are 
meagre, and no mention is niad(i <)f tlio (amrse. taken l)y tlie spermatic 
cord towards the* abdomen. Something more, thei’t'fon*, is neiMled to 
Justify this huig clieiisli(‘(l helief. 

In r(‘.gard to the fiaapieiuty of th(‘. oeeunauK'c'. among inguinal li<'rni<e 
of tlie dilTerent anomalies of ilie tevstis, taken togethei-, it is found that 
it amounts to 2.6 per eent.* Thus the inllueiiee of tliose defed.s iji 
prodiicijig hernia is exereised over a very small nuinl)(U‘ of ptn’soiis 
subject to the disease. Within tb<‘So iian'ow limits, the result of tlie 
anomali«is has shown itself in tlui oecurrence of hernia in infancy with 
gr(‘ater fre(piejiey than in ordinary eases. And the more eomplob" tlie 
ari'est of develojvment, tlie largei* is tin* proportion of ru|)tures in early 
life. In like manner, th(‘. ratio of right hernia to left is greater in eacli 
group than in onlinary (*as(‘s, and the* ratio is liighc'r the more complete 
tlie arrest of dcv<'lo|)ment. It lias also Ixam seen that tluj hi'rnia, at 
whate.ver age oceurring, geiimally, though not iuvarialily, apjiears lirst on 
the same side as tin* aaiomaly. 
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CHAPTER vn. 


HERNIA IN PJvLATION TO ANOMALUvS OV ^ITTE PROOESSTTS 

VAOINALIS. 

Incomplete Closure of Processus Vaginalis. AVhon iln*. stis lia"^ 
eoin2)l<d^*<i its <l('yc«.;iit in tin* intniial eourso of dc’ velo])inrni, tin* ])rO“ 
ce.ssus vaginali.s at oiiOf* lu'.^'ins io mnU*rgo tlioj-u* oln.uu;’«..vs 'Nvltidi ofro(*t 
tlui closiin.' and oblitoration of its canal. Hinnobinn's this “ regressive 
nndriiuorjdjnsis,” as Scdiregx'i* termed it, tails to nernr, or is carried out so 
imperfc*ctly that the ahdomen i-emains in eouniiiinii'alion with the whole 
or w’ith a part of tin* processus, which may thus lu-cume a n^ceptacle 
for some of the viscera. If* the eanrd continues altogi'llnu* o 2 )(‘n, tin* 
protriLsiou forms the “lieruia tmiiea* vaginalis” of Astley Cooper. If 
a part only of the ('anal is ])a.t(?iit, tin* Inuaiia is .said to l)e in tht* funi- 
cular portion of the tuniea vaginalis, “liernie vaginah* funieulaire ” of 
Malgaigiio. 

Early Observations of Hernia in the Tunica Vaginalis. — Before 
the. dis{*overy made hy Halier and Ihinh'r of the desia'ui of the testis, 
and tin* eoiistaiuent explanation of liernia in tin* tunica vaginalis, thesi*. 
ruptuiacs liad often hecn (di^ervt'd and descrilx'd. It was sn2>])osed, 
wdien a hernia (h^seended and its sac. ('ame. in (contact with the. tunica 
vaginalis, that sometimes th (3 tivo .serons layeis Ixicanie. adlierent, and 
were, jicrfoiatcul eithm: hy i-iipture or uh'cration, and that thus tlm boAvel 
<mtered tin*, same ('avit.y wdtli tin? testicle. Cases of [)at(mcy of the 
tunica vaginalis w'ere rceognisf *! in a fe.w' instanc(*s before Halhii*. Tliius 
H. Ba.scus in 1596 saw a l)oy eastrah'd for tin* cure of lieinia, and 
Piund the tiinicvi vaginalis o]>en u|) to the. abdojjK'n.^ 

In Stephen Hlancai'd s d(*.scription of the poriton(*um he notices a single 
2:)rocess for eacli groin whicdi i.s cIo.simI in mah^s as well as in hmiales, but 
is open in dogs and other ])rut(^.s. “ Once I saw this open in a man on the 

left side ; whether in youth ho laboured under hernia is uncertain. . . 
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And again Miny, in 1701, Avliilst disaissi ng a case of scrotal hernia 
onK'ntinii adherent to the testi.s a.nd sptn'Uiatic vesseis, niahes the. 
following ohs(‘rvations : — “This is dillicnlt to (explain, for, as in th(‘ 
hernia* which ]ja])pen by the Aveight of the intestinces and e])i])loon, and 
hy relaxation of tin* nnesenterv and of tlie ])eritoneung tin* peritoinaim 
forjiis gent'j’ally a eul de sac, iji whicli arc contained tin* parts which 
pass h(*yond tin*, rings of tin* a1>do.niinal muscles; it is not easy to under- 
stand hoAV the ('])i])loo]i has l,)(H*n able to unite itself with the sp(U‘niatic 
V(‘ssels, and to the testis enclosed in its OAvn ineinl)ran(‘s. If we su]>pos(* 
the ])(*ritoneuni hrokcui by sonn* (dlbrt, and that by tin* opening the 
onnaitum .should have l)oen able to desci'ud into the serotmii, om*. 
cannot (*x[>lain l)y rujdure t)f the ])ei‘it(meuni tliat of the nieniltranes 
}>rop<‘r to tlie testicle, without wliicb it is inipossil)l(*. to conceiv('. the 
muon vof tlie oiiamtuin and bxstiede. Noav, as thes(.* nieinbranes have 
]u:>(*.n found sound and (‘utire, w(* cannot (‘X plain this extraoj'dinary union 
but by sii|)i)osing that there is a natural sli(*ath of jH'ritoneuin, lik(‘, tliat 
met Avith in tlie males of several species of animals that I have* dissected. 
This naturally hollow sheath c(,)mmunicai(*s with tin*, cavity of tlu* l»elly ; 
it (*\t(*nds fi’om the ilia to the bottom of the. scrotum, and (‘mdostis the 
testis, with the spiuiuatie. v<%ssels whic'h are. attached t<t its injier surfaci*, 
by a. very dehd.'ate mmnbram'. about two limrs wi(h', and of the lengtli 
of the sheath itself. If we sup])ose this in the sul.ij('ct in (pi(‘sti(tn, it 
is easy to imagiiKi that the epijiloon, liaving (h'seended into this sheath, 
has laam easily able to unite with, tlie seminal vessels a]id testis by tlu*. 
long sojourn it has im-uh* in the cavity. After tliis admirable (:x[)osition 
of the subj<a.‘t, it is astonishing to lind siieli m(*n as 81 iai |>e and Clieseldeii 
i'(u'ei’ting to tbr* old error. 

Patency of the Processus without Hernia. — At tlio end of the 

scv(mt(‘enMv and iH'ginning of the eigiiteenth cmitnrii'S it was generally 
rceognis(*d tliat tlie tunii'a vaginalis Avas elosi‘d in man. Ihit when the 
de.Amlojmient of the testis came to lie studied, it Avas soon disectvered, not 
oidy that the-, tunica Aaiginalis may remain op(*n and receive tlie intestine, 
hut that it may umiaiii ojam Avitliout giving j)laco to a hernia.^ 

This Avas ol)Sevv(id hy several writ('.rs at the eiul of the last century, 
and at leugtli it Avas suggested, that tlie immuinty from ]i(‘rnia in smdi 
cases was due to tliO ])resej)C(> of a fold, Avhiidi jiartly ser(*ens the alnhu 
minal opeuing of the jirocessus vaginalis, Avheii tliis remains unclosed. 
It Avas called ])y JMiickid “ ligamentuin transversale iuteriium,^^ and 
8andifort sup])osed that Avhen it is drdiedent tli(n*e is no ohstaele to 
the descent of the. viscera.'’ This fold, Avhich is usually formed of im’i- 
toiieum and tlui edge of the infund ibniiform fascia, has lieeii given hy 
later Avritcuvs various degrees of importan< 3 e. If it has any oiHce in rela- 
tion to hernia, its eifeiit, unfortunately, is not susc(‘.])tihle of proof. 
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Relation of the Herniae of Childhood to the Processus Vaginalis. — 

Giral(l<5s, wlio a lai'go imiiiLer of liorniio in diildreji, found the 

sac dislinc't from tlu' tunicM. vaginalis ; and Morel Lavallce dissected 
thirty liernim iji infants, and only twice found tlui testis in the sac.'' Ihit 
several autliors of euihience ha.ve la^gavded all obliijue inguinal hernia? 
in cliildh(K)d as occu})ying some part of the prof'cssus vaginalis.' If 
tills were so, (dl the ohlicpie liornia^ of children should give evidence 
of a i)re-forined sac. lint in many cases it is very dilticiilt to obtain 
assurance of the eongtmital origin of the wsac. In the o1)servations iiiadi'. 
by Sachs on the relation of the vas dehuT'iis and s|MU*niatie ve.ssels to 
tlio posteiha- wall of the processus A^aginalis, so much variation was 
found in the ]H)sition of tliese strnetures that they eould not be used 
as a t(‘st for hernia in tlie funicular portion. l>ut, hy making nuero- 
scopicid sei'tions of s)K*rmatic cords, Sachs fouml that the struetnr(* 
called “ internal crejnastei*,'’ l)y Tfeide ami Kblliker, wliici) is comjxcsed 
of smooth muscular Ulirc'S arranged in huialh'S, and is part of tlu‘ snniotli 
muscle of tin? cord, is always [)Iaccd against tlie liinder and lateral wiiU 
of the processus vaginalis. He conclud(*d, therefore, that if this inteJ“nal 
cremaster is fouml at th(‘, hack of a hernial sac, it shows that tlie sac 
is derived from tlie [»roccssiis vaginalis. Sadis has not lua ii iilile t<» 
trace the muscular bundles in the. inguinal caual, I?ut only in eonnection 
with that part of the. })ro(.:.essus which is hdowthe i.‘xte.rnal ring. In the 
adult a lieniia is plac(‘d in front of the C(*rd, and Ixihiml tlie lavUn'iial 
cremastm’. The constitueids of th(‘ cord, and aim mg them tin; internal 
cremaster, arc < if ten se[>arated and dosely ajiplied to the, postm-ior wall 
of the sac. It is didicult to umh‘rstand, then, how its jncsenco can he 
distinctive of hernia, in a part of the |>roc(.*ssns vaginalis. 

The relative fnxpieney in the dead body of [latency of tlie tunica 
vaginalis has oeeu[)ied the attention of many surgeons, for it was ex- 
pected to throw light on tlu' connectioii between this condition and 
lierniji. Tin* r(.‘SiiJt.s of their ohservations can only he stated generally, 
fur there is no close ago'ement amongst theiu, and for this reasem, as 
well as that their insjicctions wi'O*. prim:i}>ally of the I'udies of young 
children, no very rdiahh^ estimate can la? formed of the jiroportion of 
persons who liave thi^ processus vaginalis wliolly or partly {»[>eu. 

At birth the serous canal is very often o[)eii on one or hotli sides, 
either totally or [lartiiilly. At first it tends to close very ra[)idly, hut 
after the third wr*c*k more slowly. In adult life, ]iat(mcy of the ca,nal, 
which may he jiiet with up to an ndvaiiccd age, though not uncommon, 
is far rarer than in childliood, and the calihre of the [lassagi? seems to he 
usually very narrow.^ 

The siz(i of tlie opening is, as a rule, larger on the right side than on 
the left, and oftentimes the size is greater in older than in younger 
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cliilclren; and tliis last fact implit'S that the hnideney to oT)] iteration 
ni^y reniain in ahoyanee, and that tliii growth of tlie eanrd may keep pace 
with the groAvtJi of tlie- ('iiild. TJiis ohsiwvati^.m is ()f sorno (*oiisei|U(',iire, 
for it assists to explain tin* ahiindaiit produetioji of iuj)tmes as the agt^ 
<.)f [)iiL<?rty is reaelu'd. 

Thongli (*onit>let(i or {Partial pateney of the processes vaginalis is 
regarded as an iin]>ortant ])rcdis]»osing eaiise of riiptiin‘s, at all (ivents rd 
those in early life, there, (‘rm hi‘. little doubt, if tlie evidcjiiee from the 
exaiiiination of the dead be naanved, that hi'riiia (uitors this [)assage in 
a ininoiity of the instanees in whieli it remains oprai. If an unelos<><l 
cajial was invaria]>Iy attiuided with. rii[)tiin‘, tJu' number of rn])tur(*s, as 
Engel remarked, would be very mu'-.li greatm* than it is. 

The freauency of the occurrence of Hernia in the Tunica Vaginalis 
may l)e estimatCMl from <)bs(*rvatiou (*f (‘as(\s ^hiring life. . It is easy to 
detect this eondii.iori when the luniiia is scrotal, by at lending to tlie 
relation of the tos.tic,]«> to tin* ju'otnisiou ; au<], tboiigli Eue <Ieni< s lb«* 
])0ssibility of making t 1 i(‘ diagnosis, it jiresents no more. diHicultv Ilian 
a case of eongonital liydroeele. 

Not all hernia^, in tlu! tunioa vaginalis are scivtal at the time of <'xami- 
nation, but 1»y taking a lavgr* nunilier of sm-olal lierniie, tliat is, of 
]»rotrusi()iis uinhu’ tlie same, ('onditioiis, llu‘- relation of liernia in tlu‘ 
tunica vaginalis to ordinary limiiia. e.a.u be ealciilated Avith fair a.eeuraey 
(Tabh* XIV.). It is found tiiat among 3175 scrotal limiiia^ alrml 8 jM-r 
cent. (7.7 per cent.) are in tb(‘ tunica vaginalis, and as tliere is no 
<>ssential ditl'erimce bidween inguinal luniiiai in g(‘in*ra! and s<'rotal, it is 
not unfair to (*xt(‘nd this eonclusioii, and r(*gard 8 p<M‘ cQiit. of iuguiiial 
hernia?, as in the Liiiiiea vaginalis. 

Idu; |)artial pabmey of the ])rocessus hap[»eiis soimnvhat more, often 
Uian tln^ compl«'te |>atciicy,'^ Init th(‘ relative' fri‘(|ueney of th«‘ two con- 
ditions eannoL be a(M‘urately didmaiuiusl frmn the lists of the authors 
above referred to. If, tbeK'ha'e, Inu’iiia of the funicular portion has tlie 
saim*. relation to patency of tliat ])ortimi of the canal, Avldch lunaua (d tlie 
tunica vaginalis has to jiabaiey of the Avhoh.* canal, tlu; JuMTiiLe of the iirsi 
kind Avill be a littli; more mimerous tlian hernia* of tlm second kind. 
Therefore, if liernia <d the luniea vaginalis amount to 8 [)(‘r cent, hernia* 
of the funicular portion may amount to about 10 [)er cent, and both 
together Avill fi.a’in a little under 20 per emit of inguinal lu*rnia?. Thus 
it is probable that the large majority of inguinal liernire are ordinary 
lieinia?, and are not associated with failure in the obliteration of the 
processus vaginalis. 

The scrotal liernia? tliat AV(*re see.n at tlm Truss Society in 1888, 18S9, 

* From the listn of Caniper, Fdrc, and Sachs, [)Mrtial patency is to complete 
patency as 1.3 : i ; but Ramonede's observations give 15 : 
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and 1S90, aiM> jirrang^^d in Taldc X 1 A\ in four .section.s, a<^cor(liiig as the 
testis was normal or alinormal, an<l as the tiiniea vaginalis uas open or 
c1os(hL 

TJio Tahlt* e.o.in])rise.s those persons with scrotal niptnrc'- who visited 
the Truss Soeiety in the above years. Tluw are enter(‘d under the age 
and side rujdnred at the first appearance of tin? liernia. §§ 1. and 111. 
include tlie cases with normal t(’stis. I, (a)ntaius the ordinary scrotal, 
111. tlie Irernia' iji lli<‘ tunica vaginalis. 11. and IV. iiieludo tlie 
cases witli tlie testis ill-developed, or nut fully d(*scended. In § lY. 
the herniie wfU'e in the tunica vaginalis. All the cases in Tahlo XIY. 
hav(‘ a.j)|)eared. before in Table I., and those in Ih and IV. in Tallies 

IX., X., xr. 

From tlie ordinary scrotal it was, of course, imjiossihle to separati'. 
those in the funicular portion, for that comlitiou cannot be accurately 
<lctej‘mined <luring life, and, even with the most ('xporiem'.ed vsurgeons, 
their diagnosis will be little lietter than a guess. 

Tin* groii]) of liernia* in fhe tunica, vaginalis, Avliiidi had at tlie same 
tim(‘ a misplaciMl or ill-develop^al testis, miglil be e\])(;(*t(*d to sliow most 
couspicuously a teudeuey to oarly a])jK‘:u*an«-e, -but tin’s it do(*s not, for in 
these eases the number under one yc'ar is 2.42 jier cent., whilst in hernia 
of the tunica vaginalis witli normal testis it is 28.8 piw cent. This 
a])parent eontradietioii probalily arises from tin; small number of cases 
available for examination. The dilTcrences among tln*se four gTou])S in 
their liability to lu'ruia early in life* is best seim by coupniring the cases 
up to twent-y yeai’S of age with each total. 

'riien— 


In ordinary scrotal, I ogetJier with scrota.1 in Iho funkuilar portion, 27.6 per cent, 
arc undt>r 20, and 7.7 ])or cent, under i. 

In scrotal with misplaced or ill-developed test is, 43.4 per cent , a re under 20, 
and 23.9 per. cent, under i. 

In scrotal in the tunica vaginalis of normal testis, 71.1 per cent, undor 20, 
and 28.8 ])er cent, under i. 

In scrotal in the tunica vaginalis of a misplaced or ill-develo])cd testis, 63.4 
])er cent, are under 20, and 24.2 fjor cent, under i. 

80 that a. patmit tunica vaginalis 111.) ap|)ears to tlispose more 
])owerfiilly to (*arly luwjiia than ahnormality of the testis (§ 11.) when 
tliat organ is outside the. external ring. If th(* ratio of right hernia to 
left in tlie four sections of Tahle X 1 Vb is examincrl, it is seer that the 
higlier the d<‘grec of th(> anomaly, the higher the, ratio of right to left. 


From Table XIV., § I. Right Hernia : Left = 1.50 : i. 

§11. ,, --1.55:1- 

,, -- 1.6 : J. 


§ HI. 

§ IV. 


= 2 . 
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Scrotal Hernite in tlio Tunica Va.unnalis, with Testis misplaced or ill-developed. 
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Ainon^^ tho .scrotal lioriiia? in Tabic XIV., § T., which coii)})risc those 
in the funicular poi'tion of tlie tunica v^aginalis, a very small jn'oporti^ji 
occur (*arly in life, avIicjkjc it is e.vidcnt, either tliat tlic lierniic of tlu', 
funicular portion arc in such small num])er8 as not to afh^ct the ]>ropor- 
tion, or that partial patency of the canal docvs not strongly dispOvSO to 
early hernia. 

The facts and inhu’mices above given do not go to sui>port the opinion 
that pateiKiy of tho tunica vaginalis, either partial or total, is evssoutial 
to th(^ production of hernia in childhood. It has a|)])ear(‘d, howciver, 
that those (‘onditions are frequently ass(»ciat(‘d with hernia in early lifi^, 
and occasionally iji adult age, and that they are undoulAcully of liigh 
iinportance. in dis[)osiiig to inguinal liernue in children. 

Tavo theories may liere 1 :k». referred to by which AVrisl)erg souglit to 
account for tlic jiroJuction of hernia in the tunica vaginalis,*^ 

According to tli(‘ first, th(‘, intcstiiHi or omentum may adluu’e, during 
foetal lif(^, to the testis, and the (h^scent of the testis may determine the 
descent of the. viscera. This notion, has oI)taiiu‘d some (adidn.'ity, and 
has iMMU'ived suppoi’t from tlu'. ohserAaitions made by Simpson on the 
fixupiency of fa‘t;d p(*ritonitis. 

Tlie second tlieory is founded on t!u‘. fa(*t that the [xuatoniial fold, 
Avhich (.'jicl(.)ses the sp(*riiiatic v(‘ssels in emI)ryo)ii(* life, sends a short 
duplicaturc to th(* nean^sl. part of the caaniiu oi- cuid of tlio iliimi on tluj 
right side, aJid to tlie, sigmoid fl(^xur(> on the left, and Wris])erg sup- 
posed that sometimes the testis dreav doAvn with it one or other of these 
visc(*j*a.‘^ 

This last theory has liecu eonsiderahly modilicd liy .Mi’. Lock.AVood, its 
latest expoiuuit ; and, as it leaves his hands, alfords the only adequate 
explanation of congenital h(;rnia of tin* emeum and sigmoid flexure. 

It is only the hernia^ which are huaiied in either of these ways that 
can truly be called congiuiital. Except in sueh raii^ cases, hernia docs 
not ap])oar till souu', days after hirth.i- jMalgaigne tidls us that Chaussuu’ 
examined 23,292 ncAv-liorn cliildreii at tlie Mateinitc from 1807 to 1812, 
and found among them only oik; rujitiirtnl at birth. Giraldes apiiears 
to hav(; examined several thousand infants at the Eoundling Hospital 
in Paris, and s;iw vtny h’w with hernia at liirth.^'' The author’s expe- 
rience fully coi'rol)orat(;s these observations. 

* Lobstein described the peritoneal folds connecting the testis and ciccuin on one 
side, and the testis and sigmoid flexure on the other (J)iss. dc Her, Cong., 2>p. 

17, note J, (piotod by Wrisberg). 
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(aiAPTEK VIII. 

(XINDITIONS PREDISPOSINC TO JNCIMNAL HERNIA IN THE 
FEMALE HERNIA IN THE CANAL OF NUCK. 

The Process of Peritoneum, wbicli aeccunpanics tin* round ligamont, 
exists ill tlie fenialo fa?tus during a grisat [)art of intra-iiteriiH' life, but 
the dates of its origin and of its di.sajqiearanee are not accin'aiely k/unvn. 
Tlie canal is gcuci'ally found obliterated :it birth, but it may riuuain open 
evcai into advanee<l lift*, and lias ])t*on eonsidt'red by Nut k ^ and by 
many sinet* bis time as a ju'cdisjiosing eause of lu'rnia.* Tatth? more 
eaii b(*. sail! now than was said in (lie first instance, by Nnek, AvJien he 

* Le Oat ftnind tlii.s dact of the thicknt's.s of a gooso-qiiill in a woman, who died 
JCt. forty-six. Its extiouiity was widened into the shape of a hul)blo a.s big iu* the 
top of a finger, and full of watery humour (Philosoph. Trans., 1753, voJ. xlvii. p. 328). 
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pointed out tliat tlds cjiual is soiu(‘ times oiicupiod Ly part of the viscera ; 
for congenita] lieijiia, as Fere truly ohservc's,- has l)cen studied almost 
exclusively in the niah‘, and its origin in females has receiY(Hl compara- 
tively little atteutioii. 

Tliose who have met with the canal of Nuck have not usually found 
intestine within it ;'' hut, resting on its analogy to the jwocessus vaginalis 
in the male, they luive >sui‘mised tliat it a(-ts as a j)i*edis[K)siiig cause of 
hernia in the female. Its presence in the cadavm* is excei>tional, and is 
rarer in adults than in chiMren. It is [)roha.l)l('. that it occurs siunewhat 
h.'ss often than in 14.7 pei* c(^rit. of lu)dies of ail ages. If tliO estimates 
of dillerent <)hserv(U‘s are taken t(\geth(‘r the result is 14.7 per cAUit., 
hut this is too larg«‘ a |)<*i*centage, because tlu‘ anomaly was lot^ked for 
ehichy among ehild ren."^ 

Th(‘ freqiumey of its oecuiTema^ aoc(»rdiiig to tlui ag(‘- may l)e judged 
of ])y eompariug the statenu*uts of diirenmt autlioriti(‘s, thus — 

In tlie lunv-boni Camper found the canal open in 21.4 p(‘r eent.* 
In those from 0-335 d;iys Sachs ,, „ „ 16 . 

„ „ ” - LS -5 

„ „ I diiy to 13 years Fere „ ,, 10.9 ,, 

In bodie.s of various ages Wrisberg „ „ ,, 9.5 

So tljat, aceoi'iliiig to these pathologists, tlie lahu- the age, tlie levss 
oftmi is (h(‘ <'aua] of Niiek. pateid. If, ther(‘for(‘, tin.* j)i*ese,nec of IIk* 
eamd is of uioimmt iu tlie [iroduetion of rupture, it is (‘videiit tliat this 
iuflueiie(‘ wamrs rapidly with the growth of the individual. 

Though th('r(' an* 110 imunis of diseovmhig in wliat ]»ro])ortion of eases 
the. patent eaiird lieeomes the recept:icl(‘ for a luuaiia, some i(l(‘a. of it 
may 1)(‘ olhained fn>m a ('onsidei’ation <»f (‘avses of lieniia. of tlie ovary. 
"Wlnrn the (Auiry is exterjial to the alKlomen, tli(‘ eanal rd Niiek is 
gemu'ally ]»at(‘ut ; and in a future ehajiter it will he shown that howid 
aeeom[>anie.s hmaiia, of the ovary in about half tlie eases. f When, tlieri'- 
for(‘, the canal is patent, and n«) other anomaly is ]>resent, I lie proportifin 
of ca.ses in which it receives a hernia slioidd he less tlian one-half. 

The rarity of hertiia. in tlie eamd of Nviek has lieen exjJaiiied jiartly 
by the. narro’wness of that passagt', and {>artly l»y th(‘ large size of the 
fold, already nderre.d to as (‘xisting in the male, which prohu'ts the 
iutmaial opening. Tli(‘. diameter of tlu: entraii(*e of the canal varies from 
2 to 7 mm.,'^ and is generally less than that of the proc«.‘Ssus vaginalis, 
whilst the orilice is eoneealed l>y a fold, mon^ distiiK't than tliat in tlie 
male, whiidi, eomiiletely covms tlie entrance to tlie canal. 

* Camper i^xamiued 14 bodie.s ; Sach.^, 150 ; Ecru, 109 under i year, and 15S from 
I to 13 years ; Wri.sberg, 200. 
t See Chapter on Hernia of the Ovary. 
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(ai AFTER IX. 


THE DELATION ()I<VHEUNIA TO ANOMALIES OF TOE IXOUJNAL 

GANAIi. CONDITIONS FKEDTSPOSING 4X) EEMOHAI. HERNIA, 

Theub lire 'jtliev le)(;nl (‘ireiiiii.stuiK'OS, iii addition to those already jvien- 
tioiied. wliicli alteet in some iiK'.a.siire tlie prodviction of inguinal hernia, 
ami tlu'so may lx* liere pjoiiited out. Tlie diUV'renci* in tin* freqiieney of 
this lieruia in inal<‘s and females lias lK‘(‘n partly ae(‘oiinl(*d for hy the 
j’arer oceiirrema* in tlie latter of defeets in tlie d(*V{d( >pment of the ]>arts 
eoneeriief.l in f^snieratiou, and tin* eausii may furtln'r he soii^^lit in Hu* 
differc'iK'es lu'tweeii tin* inguinal eanals of the two s(‘.\'(*s. Tiiis eaiial in 
the fmnale, as it ('ontains only the round h\L;ameMt, is noi, so wide as 
that ill tlie male*, and it is of greater iengtii on ae<Manit (T tin* greater 
<listanee In'tween the s[anes of the ilium and tlie pul)(*s. Thus the 
valvular strneture of the eaiud, whieli is a<iapted to [)revent the. deseent 
of the viseea-a, is more [)<*rfe(tt in the h'male. 

Condition of the Canal at Birth. — In tlu^ n(*w-1:)orn tin* internal 
abdominal ring lies almost immeduitely hehind tin* (ix:teinal ring, and 
the length of tin* canal is no more than tin* tliii*kness of the ahdojninai 
wall.'^ ^ Tlio direction of the canal is, tlieri‘fore, from behind forwards. 
This dis[)osition of jiai’ts in infancy favours the produetion of inguinal 
hernia, which then at tains its greatest freqm*ncy. 

Changes in the Canal with Growth. —As groAvtli proceeds, the ilia 

* Allan Burns says, “I have nover observed the cord in any obvious degree 
obliipio in its course in an infant at birth ; it runs in a straiglit line from the psoas 
muscle to the bottom of the scrotum. It passes through a mere aperture.” 
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incline out wards, and the internal ring follows this luovemtait, whilst 
the |>osterior wall of the canal is Imilt up l)y tlie progressive' develop- 
ment of the conjoined hnidcni of the internal obJicpLc and transvorsalis 
nuis(.rh‘s, ami of tlio transvorsalis fas(;ia. During the length(uiing of the 
canal it acquires at tlie same tiiiiti its oblique dii’c'ction.* The restoration 
of the a1)doiuinal })aric‘tes by the formation of tlie i)ost(u ior wall of the 
canal cann(»t take ]>la(;e till after the L^stis lias completed its descent, 
and may l)e cmisidcred as part of that ‘‘regressive metainorphosis ” which 
effects the chisure of the p('riton(‘al cavity. The obliteration of the 
])ro(.essus vaginalis is ofbm imptuhadly carrieil out, and, in like manner, 

• leliciimcii's freqianitly occur in that coiistriKdive ])rocess whereby the 
himhu’ wnll ef the inguinal canal is formed.- That the inmn- wall of 
th('. canal is the seat of the im|)erfecti(m that disposes to inguinal liernia 
is also ])rol)ahle from what is often Avitnessc'd during tin* foi’niation of a 
protrusi(jJi. The anterior Avail and external rijjg arc* at first a.|)parently 
perfect, and only hy gradual and .slow degrees yiiid to dilatation. 
Though many autliorilii's are agreed that the fault is in the* ])osterior 
Avail, tliere is sonn.' dijfereiua* of opinion as to tin* actual striK'ture that 
is principally siihjeet to defect.'' 

Cloquet satisfied himself tlmt variations occur in the strength of the 
j)evit<)neu]v of tin; groins, ajid variations, pvuhabJy of less importance, 
were observed in tin* siz(*. of the inteiaial inguinal ring. 

All cnlargennuit of tin; testis, ('itln*r from hydrocele or ih'AV gnnvtli, 
has hci'ii thonglit to favour the descent of inguinal ln*vnia hy the dragging 
of tlie s[M'rnuiti(‘ cord on the iimei' ring and j:)eritoiieum. 


Conditions Predisposing- to Femoral Hernia. 

Uncertainty as to the Predisposing Cause of Femoral Hernia.- — If 

there is little certainty in regard to the pr(;dis[)osing eaiisixs of inguinal, 
ihere is still l(*ss in regard to those of Icnioral hernia ; and on this acaxuint 
[)Or]ia[)S, almost all writers occiqw tliemseKa'S Avilh tin; i•i^culnstall(;es 
wliich jJiMMliice the diirerence in tin* fretpiency femoral in the two 
se.\i*s, ratbei' than Avith the ca.ns(‘ of its incideiiee. 

The Variations in the Structure of Gimhernat’s Ligament atq>e;ir to 
intiueiiee in the most important mannei* tlie occniTenct; of femoral 
hernia.’ This liga.im;ni, which contrihiib's to lill u]> tlie ga]> tlirougli 
Avhich the liernia <leseejids, and partly determines the size of that 
apertun;, differs in width and strength in persons (.)f tlie same kScx ; and 
in ftmialt;s it is souietimes re]>res<;nted merely ]»y a slender Limclla, or 
is almost altogetlnu* absent. Tlie hanoral ring may be of Avi<l(; extent 

* The ferniation of the posterior wall of the canal is admirably described by Allan 
Burns at p. 4J.8 et iiuj. of M.<)iiro\s work. 
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(3VCU where rupture i.s not present, as is well ex(‘ni])litle(l in a casij 
des(;rihed hy Cliaput.-'* The ])atient avms al)Oiit fifty yeai's of and 
had a largo right eriiral hernia, whilst on Iku* left side was no liornia, 
fait a femoral ring wliioh was four (‘entinietiH‘s across. In infancy and 
childhoi^tl the crural ring can scarcely he said to exist, and its calibre 
rcjiiains very small till the pelvis enlargi;s at tin* age of })ul)(U'ty. Thf; 
rarity of femoral hernia iji early lifV* is thus accounted foi', an<l the few 
cases that are met with, must necessarily Ixi due to the existence of a 
femond ring, that is originally and precociously large. 

After the parts have attalne.d th(;ir full ami normal rh'Velojuneut, the 
oe(‘.uiTence of heian'a s<'('7us due to the enJargennujt of tlir^ hy 

stretching or by witlnlrawid of some <d' the tissues which close it. vSir 
Astley Cooper was of o])inion that femoral hciuia is (‘specially the efiect 
of gradual pr(‘ssure and exbuision. The al»sorj)tion of fat and (auinectivc 
tissue may givci a. Avid(‘r comj)ass to the ring, and favour the (;sc,ap<‘ of 
a protrusion. Ka[)nl thinning has long been a favourite cause of hernia 
witli autliors, and ap])eaTS to Ixi [)articulaiiy a|)plicabh*. to the jjrtrsent 
variety. It is to this, j)erba[)s, that the nij)tures, wbic.h so fre(|uently 
come down aftm* an illn<*.ss, owe ibeir origin. 

It has been asserted that humu'al hernia is found in men wlio possess 
ix pelvis of tlui fermde ty[)(', Imt a somewhat extensive (“linical (‘/xperieiice 
does not enaljle. tlK‘ autli(»r to eorrolxaate. this statement. 
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CHAPTER X. 

ON THE EXCITING CAUSES OF HERNIA. 

Tiif: exciting causes of rupturt* are, ])y geaK'ral coiiseiifc, whatever 
lessens the ca])acity of the abdominal cavity and thereby increases the 
intra-abdominal pressure. Some cases arc related of persons who hav(‘ 
discovered a hernia during long confinement to a sick-hed. Tlie well- 
known instanee of a man who lay ill for a. year with malignant disease 
of the kidney, and who became tin* subject of a double hernia, lias been 
cited to show tliat an increase in the contents of tlie alxlomen may give 
rise, to a hernia.^ Ascites, in like manner, may cjiuse a ])rotriision ; but 
the more usual mode, whereby the capacity of the cavity is diminished, 
is hy contraction of the abdominal muscles. It is needless to enumerate 
the various acts which are attendi‘.d hy those contractions. The suh- 
ject may he more fitly tri'ated by considering the ehect on the male of 
occupation and on the female of parturition. 

The Effect of Occupation on the Male.— No attc iupt to gauge pre- 
<asely the influence of o<;cupatioii on the production of riqitures was 
made, till Malgaigne divided his [latieuts into those who work standing 
and those who work sitting.- He fouml the proportion of tlu^ ruptured 
standing to the nqitured sitting to be 3 : i. This division of labouring 
men is in several Avaiys objectionable. Almost ail handicrafts are exer- 
cised stamiing ; many allow the men soiiietiiin^s to stand, sometimes 
U) sit ; others ein])loy a part staiKlirig and a. part sitting; and the* 
fiiw trades that |)«*rmit of sitting attract, as a rule, small numbers of 
operati ves. 

To ascertain tln^ eflect of occupation, it is necessary to select those 
trades, whether exercise<l standing or sitting, which engage largo num- 
bers of men, and those which give to all the members of tlie same calling 
the same kind of wi.irk. A Tahh* formed, as nearly as may bo, cm these 
lines is lu're given (Table XV.) In the first column the names of tlui 
occupations are so arranged that the larger the number of persons eiigagcd 
in a trade, the higher on the list is the name of iliat trade. In the 
second column is given the number of ruptured persojis, hetween the 
ages of twenty-ojie and fift}^, in eacli industry, who came to the Truss 
Society in the yiairs 1882 and 1887. By comparing each of these 
numbers of ruptured persons with the total nnndier '^ in the correspond- 
ing trade hetween tin*, ages of twenty-one and fifty, a proportion is found, 
and, according to this proportion, a second list of trades has been made 
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(Cohmm III.) In Column III. the relative frequency of hernia in the 
.several trades determines thf3 order of the names. 

TABLE XV.— LABOUR LIST. 


I. 

Names of Trades in Order of Numerical 
Frequency. 

(/lerks, commercial . . . . 

Carpenter and joiner .... 

Carman, carrier, carter, haulier 
Shoe and l)Ootmaker .... 

Painter and glazier .... 

Printer ...... 

Bricklayer ...... 

Tailor ...... 

Cabinetmaker . . . . . 

Baker ...... 

-Butcher ...... 

Harbour, dock, and wharf labounu* . 
Gardener ...... 

Warehouseniaii ..... 

Shopkeeper and sho])inan . 
Blacksmith ..... 

Mason ...... 

Goldsmith, silveasmith, jeweller, &c. . 
Plasterer and whitewa.sher, 

Mii.sical in.struinent maker . 

Tobacco manufacturer and tobacconist 
Jiookbinder ..... 

Hawker and coster .... 

Stationer and law stationer 
Watch and clockrnaker 
Brazier and bra.s.s iijanufactui'er . 

Ship, boat, and barge builder 

Cooper 

Gasworks service . . . . 

Sadiiler and harness maker 
Confectiouf'i* and pastry cook 
Ctad-heaver ..... 

Sawyer .... 

Brewer ...... 

Collarmaii ...... 

Platelayer 


IT. 

III. 

N umber oi 

^ Trades in Order of Proportion 

(JilBOH, 

1882, 1887. 

Ruptured. 

138 

Gasworks service. 

326 

Platelayer. 

458 

Coal-heaver. 

158 

Gardener. 

218 

Brewer. 

179 

Hawker. 

247 

Dock labourer. 

I 18 

Coll arm an. 

106 

Sawyer. 

177 

Blacksmith. 

153 

Warehouseman, 


Cooper. 

298 1 

Carman. 

141 1 

Baker. 

89 1 

Butcher. 

136 j 

Shipwright. 

72 I 

Bricklayer. 

27 I 

Shopman. 

i 

1 Bookbinder. 

22 

1 IHason. 

10 

Brazier. 

56 i 

Plasterer and white washer. 

152 : 

r^arpentcr. 

'5 1 

Painter and glazier. 

25 i 

Printer. 

42 1 

Cabinetmaker. 

' 

Tailor. 

66 

Watch and clockrnaker. 

204 

Shoemaker. 

16 

Oonfeetioner. 

17 

Saddler and har/iess maker. 

136 

Musical instrinnont maker. 

59 

Gold & silversmith, jeweller. 

86 

Stationer, 

56 

Clerk. 

57 

T«^l)acconist. 


The numbers in each trade are foimd in Census for i 88 i, vol. iii., p, 12 et seq»y 

Table X. 

Lf Cdlumii I. and Coluuiii IIL are now eon8id<?rod together, it is 
aj)[)Mrent that the- proportion of ni])turod person.s in a trade is irnvspeo 
tiv(i of the niimher pmetising the tradt*, hut fairly corresponds with the 
seveu’ity of the toil.* At the beginning of Column III. arc those whose 
wo7‘k demands great niu.scular exertion, and at th(3 end are those wlio 
use little. 

^ Mr. Kingdon was of opinion that the persons ruptured in each trade are in pro* 
portion to the numbei*s engaged in the trade (Med, Chir. Trans., loc. ciL)m 
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The gard(^iier takos a Jiigli placo, Ijctfauso, perhaps, his position at the 
spade relaxes the strue tines of the groin at the moiuent of his most co^- 
siderahle (dfort. It has iHHni ohsei'Ved tliat the foK^stors in tlie Harz 
Mountaiiis snftered gri(‘voiisly from ruptures, and Stromeyer sup])oso.d 
tliat tiie stooping jxisition, wliich they were obliged to adopt in caitting 
and binding woofl, iiiatorially ('ontrilaitiHl to produee ruptures among 
tliein.'* It is diilieiilt to oxjdaiii u^liy t3n‘ liawker is so high on the list, 
unless it is that he is not only ill-ibd, but is eompelled to strain wlnui 
shouting to call attention to liis wares.* d'lio leaker also is niori^ 
frequently rii|>turc'd than might l>e anticipated. IIi' lias often to lift 
heavy weiglits, and is ospc'cially subject to the ill effects of an atmos- 
phere inijnirc Avith gas, moisture, and dust, whilst h(‘. is one who “inakt^s 
the night joint labourer with tlie day.’^ In eonseqmuice of these in 
jurious influences, tlie baker is usually of a s|)ai‘e. and lax habit of body, 
and lienee be becomes liable* to liernia, and partic-ularly to femoral hernia. 
Among ruptui'ed men lietAveen tlm ages of twenty-one* and sixty-fiic, 
3.9 per cent, have femoral hc‘rnia, but among ruptured bakers, 8.7 pin* 
cent. hav<; femoral hernia. t Of ruptured gardmiers, likc'wise, 5,2 per 
cent, have feiuoral hernia ; and tln*se men, though folloAving a h(‘alt]iy 
occupation, arc generally Icain. 

Tlie change in tie'. |)0.sitic>n of tlie commercial clerk from the top of 
Column I. to the hottoni of Cohimn HI. is remarkable. Clerks are tlK‘ 
most iiiimerons body of men Iuuh; elassitiiMl, and yet, in proportion to 
their numb(;rs, tliey yield tlie fcAvi^st ruptures with tlie exception of t)i(‘ 
tobacconists. No doul>t many arc*, in circumstances so eusy that they 
do not seek relief from the eliarity ; but the e-lerks, avIio come to the 
Society, are sufiiciently nnmerous to Avarrant the belief tlnit more Avoiild 
(X)me, if more Avere rii|)tured. 

It is not necessary, nor is it possible, to estiniat(? very closely tin* 
liability of the members of the different trades to rupture. It must 
happen, that persons are often ruptured under circumstances AvlioJIy 
independent of their occupations, and in some i*:ises that the natuie of 
the trade aheets the iiealth injuriously, and tlins aids, Avhik* it ohseures, 
the effect of muscular exertion. The forog<.>ing considerations, however, 
indicate in a general Avay that tliere is a distinct, though pcrha])s distant, 
relation between the severity of tlu? toil and tlie numerical frecpiency of 
ruptures. I 

^ In a list prepared by I)r. W. Ogle, showing the comparative mortality of men 
in different occupations, the hawkers and costermongers have the highest mortality 
after those engaged in hotel service. It is evident, therefore, that these persona are 
subject to debilitating influences of some kind.® 

t The frequency of femoral hernia among bakers was first observed by Mr. Henry 
Knight, who keeps the records of the City of London Truss Society. 

t A ruptured labouring man, who has taken much interest in matters affecting 
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The Effect of Parturition on the Female. — To <let(3rinmo wlieihci* 
l^rtTirition has any elhMT hi pro<lvicing riiptnr(\s, it is not sufficient to 
comjiare the nuniher of single an<l childless women who arii ruptured 
with those similarly alfected who ha.V(‘ 1 )orne children, beeausi' these two 
classes of ironien are not jn-esent in ecjual numlxirs in tlie population. 

BetwcMMi tlie ag(3 of twenty anil forty -live, that is, during the eliild- 
liearing period, the numbei* of single women in tlie London Registration 
District compared with the number of marri(‘d women and widows was 
as I : 1.6 in tlu' Census of 1881. But some of th(‘ single women were 
mothers, and a correetion must he made on this aecoiint. The annual 
average of ilh^gitimate liirtlis jier 1000 women was eipial to 10.5,^^ and 
1)y nse of this fact the nundier of singh^ women, who wtvre mothers, can 
1 )(‘ ridcniatcMl from tlie Census Tables of t88i.” The number of barren 
wives and widows can also Ix^ found liy using tlie Jat(‘ Dr. Matthews 
Duncan’s estimatii of 10 ]><*]• r‘(‘iit. as ‘Hlie nearly tj’iio amount of 
sterility among married jiersons.^’ After making the d(‘ductions ahove 
specified, a coiujiarisou can lie made of the numh(U“ of harren wives and 
■widows ami of chaste spinsters with the nnmlxu' of fruitful wives, 
■widows, and s])insters. Thus the ratio is ohtaiued of the. w-onnui, wdio 
have not home, to those who hav'c home' ('liildreu. This is as 1 : 1.2 
hetiveen the ages of twmitv and forty-fivi', wddlst among ruptured ivomen 
hc^twauni the same ages tlie childless are to th(‘ mothe.rs as i : 2.7. 

After the ag(‘ of forty-tiv(‘, the woimm wlio }ia.\'e not l)Orm‘, are to 
tliosi? wdio have, as 1 : 5 among tlie nijitnred, and tliis is the proportion 
that exists in the general jHijmlation. Tliis c<)mparison of women during 
ami aft(n’ the child-lu'nring perioil demonstrates, that it is only during 
that period, that motlnu's are laijitured in greahu' j)ro]»ortion tlian cliildless 
■women ; and as the principal «lifrcren(*c hct-wcen the two classi‘s of w-omen 
is ],)artiivitioii, this riraumstama.’ must he rrgardad as an im])ortant ex- 
citing cause of hernia. 

Reduction in the Formation of Hernia after Fifty Years.— When the 
lialulity of the two sexes to hernia at ililferent jieriods of lift* was dtialt 
witli in tlie Chapter on Statistics, it rvas sliowai tliat Avornen lietvvecn 
sixteen and fifty, that is, during the childdieaiing pm’iod, ar(‘- mucli inori' 
sul)je<*t to ru])tiires than after that period. The fact is Avell seen in 
Talile II., Part I., g 1 . and II., wduTc a .sudden fall in tin* numlier of 
liernife after forty -six is manifest. 

A reduction in tlie formation of herniii oct-urs lilvCAvise in the male 
sex at fifty (Table I., Part I., § 1 . and II.), for at that age many men either 
fail in health or seek employment less toilsonu' than liefore. But still 

working-men, suggested to me that i^iece- workers, on account of tlie greater energy 
of their work, are more commonly ruptured than day-workers. He had taken some 
pains to satisfy liitiiself that this is actually the case. 
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large numbers continue the same work, and this persistence in laborious 
occupations, when tluj powers are failing, may explain the high propor- 
tion of hernia after hfty in moi. In women there is no such cause in 
operation to keep up the production. 

Exertion Influences the Severity of the Hernia and the Occurrence 
of Double Hernia. —The dilfercncii in the physical exertions required of 
the two sexes scrvG.s also to explain, in some measure, the larger pro- 
2:)ortioii of scrotal among men as compared with labial b.ernia' among 
women. In male inguinal lierniac i8 per cent, arc scrotal, whilst in 
female inguinal only 3.3 per cent, arc labial. Moreover, the greater 
tendency to double bernia in men, which was e.stablislied in the chapter 
above referred to, likewise indicates the energy and longer continuance 
of tlie exciting causes among males. 
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CHAPTER XT. 

ON THE DO(JTRINE OF HERNIA. 

Lengthened Mesentery as a Cause of Hernia. — The mesentery, wliich 
is connected tvitli the intestine in a hernial sac, is sometimes lengthened, 
and this eircumstance jippcars to have suggested that the lengthening of 
the mesentery precedes the hernia, and is the original cause of it. The 
earliest indication of this belief occurs in Wharton’s Adenograpliia.^ It 
was mentioned hy Mery in 1701,- and was moi e fully dovelop)ed in 1730 
by J. C. Hostius,'^ This latter author was the first to announce that 
the intestine (cannot pass beyond the limits of tlie ab<lomen unless the 
mesentery has previously yielded. He seeks to strengthen this supposi- 
tion by pointing out that those who become ruptured by roughriding 
feel at first a painful tension about the umbilicus and loins. A more 
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elaborate treatise on the cause of hernia was publislied by A. Henevoli 
in 1747, wlierein lie adopts this theory of laxity of the iiK'seji.tery.'^ J>o 
popular was tlie notion at f>iie pej iod in the last cxadury, that Hoffmann, 
the elder, invented a niagnetic plaster to he worn over the loins in order 
to reinvigorato th(i drooping mesentery.*’' One of the most illustrious 
expoiientvS of this doctrine was Morgagni, wiio, hovvev(u*, qualified his 
ae(*eptanee of it by saying that a relaxation of the ])eritoneTiin and rings 
is {dso necessarily concerned in th(i production of hernia. Le Dran, 
Camper, and Stoll Indd the same o|)inion,^‘‘ and also rv-icliter. At the 
beginning of this (’entiny tli<‘ th(M)ry was vigorously assailed by Scarpa, 
and, though it has surviv(.‘d, it lias nevcn* regained its former estimation. 
After him it reccuved very little attiMition till the |)ublication in 1864 of 
Mr. Kingdoii’s well-known essay in defence of it.^ 

Fallacies of the Theory. — The theory rests ])rincipally on the assum]>- 
tion, mad(* liy Hostius, tlint under normal conditions the attaciiments of 
the intestines are not long enougli to permit tlnun to jjass tlu' inguinal or 
femoral rings. jMalgaignc demnrr(‘d to tliis, and declared that ‘‘you can 
draw down tlie. intestines and luing tljem beyond the limits of the 
alidomen.’' Mood foMpiently found the intestines in the pelvis in 
subjects not ruptured, and argued that, if tln'y could reach the pelvis, 
they coidd innch more easily ipass lieyoml tlie o])eniugs in the groin. 
But the normal excm‘si<)n of tin? int(‘stine,s was nmre caisdnlly examined 
by Callender, who found in a large, number of observations that ‘‘in all 
<*ases small intt.'stine can isiadily ]>r()laj)se from tlie abdomen.”^ 

ll{? constriu.'ted a <liagTam to show wliat pai*is of the intestine can lu? 
drawn iHiVond tln^ InuTiial ap(‘rtur(‘S, and what is th(‘ lengtli of the 
excursion. He coin luded that “as tlie intestine so easily jiasses beyond 
the lower boundaries of tin* alxlomen, it is evidently an error to suppose 
that its protrusion (hernia) requires a, prior elongation of this ligament” 
(mesejitcry) ; ami referring to bis diagram, he shows “that tin? right 
sifle is mure favourably dis])osed for tin? occurrence r)f an intestinal 
ln?rnia than is tlie left, for tlie nearer the small iiitestim* ajiproaclies the 
caicuin (the six or eight last incbf*.s excepted) tin? more readily and the 
further can it lu'otiinh*.” The still more? recent investigations of Mr. 
C. B. Loc.kwooil fully confirm tlie observations of the late Mr. Cah 
lender, and those, wlio have access to dead bodies, M'ill hav(? little diffi- 
culty in convincing tlH*mselves of the accuracy of iliese authors.* It is 
needless to pursue any further tliis doctrine, which is now sufficiently 


* Mr. Treves, however, in hi.s work on the Anutoiuy of the Intestinal Canal, &c., 
at p. 27 makes the following remarkable .statem(?nt : — “It is iiiipo.ssible to drag a 
loop of small intestine tlirough the femoral c/n;)al (artifi(?ia]ly orilargetl) on to the 
thigh or down the inguinal canal into the scrotum.” This refers to fresh adult 
bodies with normal viscera aiul pcritoiuiuni. 
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(li.screditod. None of those, who upheld it, have been able to (*stal)lish 
as^a matter of fact tlie |)riiiciple on Avlhch it rests, ainl, as Zimimo; said of 
it long ago, it can only l)e- regarded as a simple .and improbalih'. conjectiire. 

Prolapse of the Mesentery as a Cause of Hernia. — Tn tlie work 
abovt^. nlliided to, Mr. Lockwood has vtn'v carefnlly eA'aiuined tlie Icmgtli 
of tlie mesentery, and lias not been aide to convince liimsidf that it is 
“a factor in the causation of liernia.’^ Hut in tln^ course of his inv(‘Sti- 
gations jSTr. Lockwood lias found tliat, as life ad\'ances, tln^ mesentery is 
apt to glide down ovau’ tlie bodies of the vertebim and to occu])y a lower 
position than befori*, and that thus flx' intestine comes to bear mon^ 
lieavily on the lower, and (‘Spi^cially on the left j)avt of tin' abdominal 
wall. This is termed prolaps(M,)f tin* nu*s<‘ntery.'’^ It is not jiri'smit 
Avith liernia^ in the tunica vaginalis ami thc‘ likr*, nor in some ordinary 
liernijc Avhere tlu' defect is manifestly in th(‘ Avail of lh(‘ ]»elly. Mr. 
Lockwood resti-icts this agcnicy to hennle of the ordinary kind, and 
tbinks that it has tlie effect of first bulging tli(‘ Avail of tli(‘ alxlomen, 
and lat(n‘ of foijriing a hernial ]>rotrusion. 

Defects of this Theory. Among all the bodies (‘xamined by this 

author, there Avas not one in. Avhich the mesentery Avas so sliort or 
so high that a luwnia might not haA''e lieeii formed. Part of the 
^N'oiglit of the iiitestin(\s, tlnwidon^, must umhu* normal <“ircnmstaneos be 
supported liy tbe -wall of the Ixdly. AVInm ])rolaps(* of tbe mesentery 
otreurs, this weight to bii supjiorted by tbe al)dominal wall is augimmteil. 
Hut liOAv much is it augmented? Tlie averagt.; Avm’glit of tlie intestiiies 
and mesent(*ry All’. LockAvood found to be 26 oinuiesd^ Tluu’c'fore, Avitb 
pr()lay)se of the mesmitery, tlie ]>arts concerm‘d in lu'mia have to Ix^ar an 
extra burden, equivalent to some fraction of 26 oune(\s, and it is evident 
that this fraction cannot he a large one. 

Lholapsc (»f tin* mesenbuy is not geiKU'ally ohsei ved hefore thirty yisvrs 
of age. After that ag(*, on account of the additional weight sujiposiMl 
to he thrown c)n tin* hdt hyjiogastric Pissai, an increase of single left 
herniic or an inciA^ase (d’ douhie liernim foi nied fiom singh* right hernijc 
is to be anticipated. Mr. LoclcAVood consults a Statistical Table* of Mr. 
Kingdoids for 1863, in Avbieli tbe <*as('s are ari'anged aea-onling to the 
age of tbe patient and the side ruptured at tin* time of bis visit to tin* 
Truss Sociijty, and finds a considerable ineri'asc of left rujitures between 
thirty-five and forty-fivtx This is attrilmfed to tlui eiiect of prolapse 
of the mesentery. ITnfortnnateiy this smbh'ii acer'ssion of left lunnioe 
in Mr. Kingdon’s Talih'. l)etAve(*u tliirty-fivt* and forty-live is not constant. 
It is not found in the Tables, similar to Mr. Kingdoids, given in this 
liook, nor in another Table constructed l)y the autlioi’, comjirising 
14,911 cases, nor in other Tables prepareil by Air. Kingdon himself. 
Therefore 1 look upon this sudden rise in tlui luimher of left heriiia^ 

I 
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between tlurty-bve and f<n‘ty-five, in the Tal)le of 1863, an accidentaJ, 
and as one of tliose anonialics that so often ap{)ear in statistics w}i|?n 
a comparatively small Jiiini 1 >er of instances is used. But considering 
the mode of construction of tlie Table, it is of very little cons(H][uence 
wliether th(> apparent incr(‘ase of hdt herniir is constant or not, for the 
Table does not show the cases of left lierniiT. wliicli originat(*d between 
thirty-livi^ and forty -live, l)ut the cases between those ages that were 
ruptured during pn^vious epochs. Mr. Lockwf>od has used a Talde 
similar to Talde 1 ., Pai t il. in this book, instead of using one like Table I,, 
Part L, which shows the ages at which the lu'rnia'. first apjieared. By 
referring to Table L, Part 1 ., or more eonveuiraitl}^ to Table TV. in tin* 
same chapter, it Avill he seen that h‘ft li(*rniie keep the same proportion 
to right herniai hctwrani tlie ages of twenty and sixty, iiiid tliaL after 
sixty the pro])ortioii of left to right ])ecomes even less. 

Still relying on the siippo.sed increase of left lierniai between thirty- 
live and forty-live, Mr. Lockwood further illustrates his argument by 
inferring to tlie production of double liernia^. from single, but it lias Txani 
shown that the increase of left liornia^ is not constant. 

Fui’tliermoiTg Mr. Lockwood, in tlie fairest spirit, points out that 
ordin/iry horniae may exist without prolapses of the meson teiy, and tliat 
prolapse of the me.scmteiy may bo uiiaccom])anicil by lieriiiic. 

This theory, like the former one, with which it has mucli in common, 
is open to the same objection that it can only maaiimt for protrusions at 
the depeiuhnit parts of tlie holly. This defect do(‘s not exist in those 
that remain to b(3 examined. 

The ‘^Pull Theory.” — One of them sii})poses that tlui hernial sac is 
first formed, and that the contents of tlie sac, arci added later. As the 
suhperituneal fatty tissue forms one of tlui coverings of ev(‘.ry liernia, it 
occasionally happens that fat is found outsiile the serous sac in masses 
more or less circumsc-ribed ; liut, independently of liernife, the suhperi- 
toncal fat may form tumours at the parts where lunniitC protriuh^, and 
may simulate them. Sometimes tlicsc snhserous lijiomata are aecumpanied 
by a tulie of p(n*itone,um of variable calibre. 

From tlu’se facts it has b(*eii inferred that a siiliperitoneal li])oma may 
draw down a jieritoneal poneh, and that this pouch may give j)lace to a 
hernia. Pelletan, who compared the exit of these fatty tumours to the 
descent of tlie testis, suggested that they might contrilmte to the pro- 
duction of a liernia.* IMeekel collected some good instances, and, after 
describing a (tase of liis own in wliicli a siibperitoiieal lipoma was asso- 
ciated with a strangulated inguinal liernia, oliserved that “his case was 

* Pelletan noticed his first case in 1780. Br. Wernher found that Keneaulme 
de Lagarenne first indicated tlie apparent relation between fat masses, peritoneal 
ix)uches, aniLhernia. 
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so far interesting, as it seemed te prove, that this lipoma, csp(‘eially if 
it js developed in the region of the inguinal ring Ixdiind tlic peritoneum, 
may give oceasion by its freight to the origin of ijigiiinal hernia and l>y 
its extent to the strangulation of the same/’ A y(jar afterwards 
Cloquet put forward the o|)iiuon that the subj)eritoneal fat attached te 
the peritoneum by a vascular pedicle may b(*eome involved in the in- 
guinal canal or otlun* alxlominal openings, may take on a considcrabh^ 
growth, and may thus draw down the jieritoneum to form a true sac 
ready to rec(uve tire viscera. These writers regarded tin* d(*volopment 
of a subserous lipoma as an occasional cause of rupture ; but Koser, in 
1843, f-odeavoured to remove the limitation, and to extend the operation 
of this (lause to the majority of ordinary hernije.^'^ Sijice that time tin’s 
jK)tion has bc(M)ine the subject of miicli controversy, and still has its 
adlicrents. 

InsiifB-ciency of the Pull Theory. — Tlie ol)j(M*tions to tliis theory, 
which is called by tlic‘ <hn*maiis Zug Tlieorie,” the Pull Theory, have 
heeii exposed l)y AVeriiher, with unsparing liand, in his Essay ori ilie 
Mechanism of the Formation of Huj)turesd^ Thougli many hav(i desires] 
to explain tlie o<’curr(ui(‘e of tlie peritoneal diverticula in conjuiu-tiou 
with subserous liponiata, nom^ have* yet succeeded in demoiistratiTig the 
nature of the force whicli is su])pos(;d to draw down the perito 7 ieiim. 

Lipomaia derived from the suhperitoneal fat an^ not uncommon, and 
are often multipl(\^“ "They are chieliy found in the linea alba, l.)otween 
the umbilicus and the ensiform eartilag(^, whilst tlieir next most frequent 
seat appears to he the femoral region. They ai’e ocicasionally associated 
with a pouch of [leritoneinn. Sometimes a li]^)ouia, apparently identical 
with one of these, is found at tlie fundus or at the side of a hernial sac. 
They may i)rqject into a hernial sae, as Avas shown by Camper and by 
several recent autliors.^-^ A licrnia has been found on one side; of the 
body, and a suhsfu'ous lipoma rvith a peritoneal pouch on the other. 
Hence it is inf(?rr(Hl that a liernia sometimes enters a peritoneal sac whicli 
is connected with a lipoma, hio one can doubt that this event occurs 
now and then, Init that it is not general or even common may he astier- 
tained from au (‘xamiuation of the cases, descna’hed l)y the authors already 
referred to. 

In Fig. I a dissection of the left groin is reprodiuied in which two 
serous diverticida arc seen on each side of a fmnoral hernia. This 
specimen was taken from tlie body of a woman between forty and lifty 
y<‘ars old, who had had the rupture for several years.* The hernia is in 
the usual situation. One peritoneal pouch descends beneath l\)Ui>art’s 

* This woman was a parlour-maid, w’ho died in a few hours of perforation of an 
nicer of the stomach. I obtained the specimen throuj^di tlie kindness of Mr. G. H, 
Hames. 
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ligament over tlK-: femoral vessels ; tlie other, at the inner side of tlic 
thigh, travors(\s Criml)ei‘jiat\s ligament. The alKlorninal entranc(^ of Ij^tli 
these ])ouc]ies Avas narroAver tJian the fundus, and hotli Ave.re snrronnded 
hy fat Avliieb has })een j)art]y removed by disseetion. Tliis ease affords 
an illnstratioji of tlie sliglit hmdeiiey possessed hy these serous tubes 
to ejmfnirage tlie d<*seimt of a rnj)ture. Hero two tubes were present, 
but the hernia descended in the usual situation. 



FlO. 1 . -- Dissection of tlie left groin in which a femoi‘a.1 hernia had descended in the 
usual situation, a second peritoneal sae had traversed (liinliernat's ligament, and a 
third had jirotruded over and to tlio outer side of the femoral artery . — Drawn hy 
Mr. Donald Ounu. 

Some of tliese })critoneal divtudieula hav(‘ been tliought to he obsolete 
hernial sacs, and the growth (>f fat about them lias h(Hui regarded as a 
means for their obliteration.-’ 

The Pressure Theory.- -I'he progress of opinion on tlie formation of 
hernia has been l)ri(^ny traee<l, in tin* third chapter, U}) to tlie disappear- 
ance of tlie error Avhicli attriliuted i*uptures to laceration of the peri- 
toneum. Mucli attention Avas given hy tlie earlier Avriters to tht^ 
periioneuni, hut little to tin*. (»p(‘uings liy Avhicli it escaped. With the 
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ilawniiig of tin? (vigliteeiitli century, however, a sounder doctrine of tlu* 
orj^in of Jiornia Ixigan to prevail, uial wt* find Abraham Cypriaims, in 
the year 1700, announcing that the ordinary cause of hernia is dehility 
of the tendons j>oi taining to tluj inuscl(;s of the al)d*nueii, wliiclr, having 
heen relaxed, easily adniit separation of th(‘ir lihrc.'s. For tlie peritoneum, 
l)Ccauso it (cannot, of its own strength alone, sustain th(‘ Aveiglit of th(‘ 
snporincinnbent viscera, is little by little extended, and slid(;s down 
tlirougli the interstices of the tendinous nhres towards tlu^ scrotum, 
and tog(dli(ir Avith the intestines makes a lieriiia.’’ Honiewhat later, 
CJarangeot, wlio is thought to liave derived his methodical arrangement 


I 



Fj(;. 2. — Diagram to illustrato Fig. i, drawn by Mr. Donald Ctimn. Jt represents a 
horizontal seetion of tlio left thigh at the level of Pou part’s ligament. A. (iimherriat’s 
ligaraont ; P’oint of exit of the inner peritoneal sac ; C. Point of exit of the femoral 
hernia ; D, Femoral vein ; K, Femoral artery ; F. Point of exit of the outer peri- 
toneal sac ; G. Crural branch of the genito-ernral nerve ; //. Anterior crui'al nerve ; 
I. External cutaneous nerve. 

of tlie subject from Lagarcjiinc, after describing tlm parts Avithin the 
alxlomou, Avhich may leave their natural situation, and tlie openings 
througli AV'hich they may pass, concluded that liernia can only occur hy 
relaxation of all these parts jiroduced liy violent eUbrLs.-'" 

This do(*irinc under Avent some modilicaiion in after years, and gave 
^is(^ to the most j)opular of all the tlieories of luuTiia. It is tlie “ Pressurcj 
Theory,” the “Druck Tlieorh? ” of the Germans. It involves the notion 
that the abdominal wall is defective at the point of exit, and that the 
intra-abdominal pressure overcomes the resistance of the parietes at this 
one weakened spot. 
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Zimmer, who was one of the early expoiients of tliis theory, has 
written of it in the following terms : — 

“Whilst man is in liealth, the muscnlar and membranous parts of the 
abdominal wall yield, so tliat, althougli they may siilfer extension, yet 
they restore themselves at all points. Hut in hernia they admit of ex- 
tension, yet do not })erfectly recover themselves . . . Avheiu^e it follows 
that true hernias an* tumours tluc to relaxation of the soft containing 
parts, and the contained viscera are ]nis]ied onwards fi’om theij* natural 
situation to th(>se ]_)laccs.'^ And furtlier, lu^ says, “ it is tlius almost 
univers.vdly established, that indess liernia is congenital, or origiuatcis 
from nmlformati.>n of ])arts or some other less morlnd (iause, either the 
strength of tln^ peritoneum and abdominal muscles is so diminished that 
they are not <‘om})(deut to sustain any more tlic weight of tluj viscera, 
or the force of the abdominal muscles urges the viscera witli gnuit 
violence, towards tlie weaker places of the abdomen.” 

The Gradual and Sudden Eruption of a Hernia. Kerf* Zimmer 
alludes to the two diff(*rent mod(\s of oj*igin of liernije ; to that iu 
wliicli the ruj)ture descends gradually, and without a].>[)r(*(aablo strain, 
and to that i]! which tlio protrusion occui\s siahh'idy at the mojneiit 
(d a violent ellbrt. 

At tlie lirst, onset many patients feel pain, ov a sensation as If some- 
thing had cracked, dui'iiig an (‘xcrtioii, and from that moment they 
date their rit[)tare. 'Dk? swelling in such cases is snnill at first, and 
gradually increases. Wlicther tlje protrusion begins in this way, or 
altogether insidiously, it usually advances step by step, and it is this 
gradual forjuation which in some jjieasiii’e makes the magiii of hernia 
so dilHcult to trace. The sudden occiu’reiK'.e of a larga.^ tumour, the 
“plenary erujhicjJi ” of a liernia, as iVrajieliai't tcnined it, has often heeji 
called in (question and evmi denied. It lias V>een argued that a muscular 
effort, by enlarging a hernia already existing and causing jiain to the 
[•atient at the )><)int of exit, has made him sudd(‘nly conscious of it, 
]>ut that tlic period of its first formation invariably esca[>es Ins attention. 
Kvidence can s(*arcely l)c obtained on this matter by dii‘('ct observation, 
thoiigli Ambrose Ikire appears to have witnessjal tin* sudden descent of 
hernia in persons nndergoing the torture. Idiere is no sailicieiit reason 
to doubt the faith of the patient in e.vi‘ry cas(‘, and to reduse to lielieve 
the histories nf iiistantaneous formation. The hernire in tlie tunica 
Viigiiialis are now generally allowed to have sometimes a sudden origin,^'’ 
and it is very pr<)1)al>le that direct hernia may arise in the same way.*’' 
The pre-formed sac in tln^. first case explains the occunamcf*, and in con- 
nection with direct li<unia there are certain facts whicli ('ounhuiance 
the belief that it may (Mime suddenly by lairstiiig or splitting of the 
posterior walj of the inguinal canal. 
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Sudden Occurrence of Hernia with a Normal Abdominal Wall. — 

Ajcordiiig to Sir Astlcy Cooper and others the pressure, exercised upon 
the viscera l)y the contraction of the alxlomiiial iiiuscles, may sometimes 
he so considera])lc as to produce a licrnia, tliougb hefoi'ehand Urn abdominal 
wall was sound. Various experiments have been made on the bodies of 
dead persons and living animals to ascertain tlu', eirect of intra-alxlominal 
];ressiire, ])otb when tlie abdominal wall has been intact, and wlnui some 
of its layers hav(‘- becji divided It is not surprising that ibe.se ex})eri- 
nuuits have thrown no light upon the causes of hernia, for the conditions 
which exist in man can hardly lx* secured <lMring experiments, mor<> 
«*sj>e<aally the. ])revions repetition of pressure' at nn(^(^rtain intcvrvals 
during long periods of time. 

The.re is no positive assurance that intra-Jilxloniinal ])ressure (‘auses 
liernia, at a given moment of time, in a person whose Jilxlominal wall is 
normal. Tlie. eases, wlii(‘h hmd countenance* to this view, arc bmml 
among diuec't heriiife, but oven in tb(‘jn it is highly jiroba.lJe, that the 
abdominal wall lias been w(*aken(‘d Ixdort* it gives way. 

Possible Changes in the Abdominal Wall from Intra- abdominal 
Pressure. --But intra-abdominal pressure, wlien a<;ting niider circum- 
stances unfavourable to the individual for long periods, seems ca])ab](; 
of so alb'riug thi* normal abdominal Avail in some i)e.rsons, as at length to 
eifeet a protrusion. The. greab*!* freipien('.y of lii'rnia according to tin* 
gn^ater severity of the toil in some measure supports tin's supposition. 
Among uKMi engaged in the same occu[)ation, Avidt* ditferonc(‘S arc notice- 
able in their ])liYsical ])oav(ms, and thus lalxu'ious acts, oft re]>cated during 
fatigue, may bavi; no harmful {•ilect on sonu*, Avhilst they may seriously 
Aveak(*n the muscular and aponeurotic structui’cs of others. 

Effect of Intra abdominal Pressure on an Abdominal Wall Weakened 
I. By Age.- Mr*T«* delu'lity of the Avail <»f tlie belly seems to be sulViciont 
t() dispose to hernia in those advauc(*il in life. A ([uite considerable 
number of pi.*rsons become ruptured aftei’ the age of seventy, and though 
a congenital (b^fect of Ibo a]x*j'inres may exist in tlnun, it eaji be but of 
little moment, siiicf* it haslwouglit about no protrusion during the active 
exertions of former years. Wlie.n the musc,l(‘s and a.]_)Oiieuroses of tlie 
loAVf'r abdomen hav(i i>eeojne lax. in ]>vematurt^ or timely old age, the 
impulse of the viscera upon tlumi during coiigb or other (‘xei tion Avill be 
more sudden than it is, Avliilst tliey preserve tlu*ir healthy tone. The 
<lifierence in the eflect upon them must be like tliat exliibited by apjdying 
a Aveight to a tight rope and to a sla<‘k one. 

11. By Illness. — A temporary laxity of the tissues may l;>e cansed hy 
illness at any period of life, and persons are met Avitli not uncommonly 
Avho were ruptured avIhui they resumed active euij)loyment dining a cou- 
valoscencc. In the same context may bo mentioned the rapid thinning 
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of a fiit person whoso aponeuroses have Ix'conio thinner, and tlierefore 
weaker, by the previous distension. ^ 

III. By Posture. — Tin* repeat(‘tl ado]>tiou of particular attitud(‘S, by 
producing a tciiij)orary r(‘laxation of the sti uctures of the groin, lias lieen 
thought to giv(‘ rise to lu'rnia, and to tliis cause Kic'heraud attributed the 
frequent afllicliou of the nionks of the (Irand Chartrtuiso, who spent many 
hours of every day in the posture of devotion. 

IV. By Defective Development. — -Tin* elhad of imperfect d(?.velot)meiit 
in [)ro<lueijig ru[)tuni has been considered in a previous eluqder, wlim’e 
an attempt was inad(‘ to show that a protrusion will ociair earlier or 
later in life according to the graih^ of the anomaly. 1'he cireurnstance! 
that determine tin* a})])earaiice of a hernia in adult Iif(‘, when only a 
slight d(*fect is })re.sent, may b(‘. sought in the elianges that tak(‘. ])Iace 
in the, part during iiormal growth. Though the individual ceast^s 
to gain in height aftt*r tw<‘iity-ii\^e years of age, growth in other 
directions .still eontinues, in which jioarly idl structures participate. It 
often liappeiivS that th(> closure of tin* middle line of the body, botwtaui 
t/hi^ umbilicu.s and ensiform eartilage, is so far ineomplete, that one or 
mor(i small openings arc hd't in the linea alba. During iiifauey and 
childhood these may l)e. ti»o small to allow the viscera to esctape, but as 
the linea alba lengthens, the size of these ajiertnres must also increas(^, 
an<l thus they may at last giv(t passage to a hernia. Troiii this illusti'a- 
tioii it may l)e iuferr(‘d that the more, or l(*ss defective natural ajiertures 
undergo some such cliaiigc.s as growtli jiroceculs, and that these changes, 
tog(*thei‘ with the toilsoriK? o<-cupations in which men l>e.gin to engage, 
may account for the exiassliiig freqinMKw of hernia in (‘arly adult life. 

Effects of Fattening. --'I'lic* fattening also wliich often occurs with tlie 
advaiici*. of years, hy str(dchiug the abdominal wall, will have the same 
kind of elTect on a|»ertures that an* not <[uit(‘. normal, ami tlie various 
circumstanees before mentioned, which weaken tlie normal belly wall, will 
influence in even greater degree parietes already defective. 

Summary. - ■ The ubscrvidhms which liavuj now been made with 
reference to the so-c,alled “ lh*e.ssiire "llieory ’’ may h(i summarised as 
follows 

Tlie- compression of the vi.sc,era by the abdominal muscles may pro- 
duce a hernia suddenly or gradually at one of the weak spots of the 
belly wall. 

Sonic original or acqnire<I defect of the abdominal -wall at those plaee.s 
is present in some eases, is probahh^ in all. 

In persons structurally perfect, tlie abdominal wall may undergo 
elianges from repeated internal pressure under certain eircu in stances, or 
from disease and other dVd)ilitating influences, whereby it is at length 
unable to \^thstand the distension to which it is subject. 
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In those structurally imperfect, the defects may be so great as to give 
rise to early hernia. 

Vith defects of lesser degree, the stru(jtiircs involved may undergo 
changes resulting from growth, or from the various delalitating iri- 
llueiices above alluded to, whicli diminish still further the strength 
of the abdominal wall, till it no . longer resists the intra-abdominal 
pressure. 

Hence the principal cause of hernia would appear to reside in imper- 
fection of the structures wliich form the openings througli Avhich herniai 
escape. But on(5 factor alone is not, as a rule, sullicient to determine 
the descent of a lierjiia, and this is attested by the occasional presence 
of a (tongenital opening witliout a protrusion. 

REFERENCESl TO CHAPTER XL 

1. Wharton. — Adeiiographia, 1659, cap. xi. 56. 

2. Mery. — Mein, de I’Acad. Roy. dcs JScicnces, 1701, p. 275. 

3. J. C. Rostius. — Acta. Pliys. Med. nat. cur., <fec., 1730, ii. 416, quoted by 

Morgagni. 

4. Benevoli. — Dissiirtaz. .s. Porigiiie d. ernia iiitosfc., iJcc., Firenza, 1747, quoted by 

IMorgagni. 

5. Morgagni.— De scd. et causis morb., trans. B. Alexander, 1769, vol. ii. Bk. 

iii. Let. 43, pp. 561, 562. 

6. Le Dran, — Oper. in Surg., tr. Gataker, 1749, i. 68. 

Camper. — leones Her., ed. T. Soinimcring, 1801, p. 11. 

Stoll. Hat. Med., 1790, Vienna, Part VI. p. 365. 

7. Kingdom — Med. Chir, Tr., 1S64, p. 295. 

8. Malgaigne. — Lee. Clin., ^c., p. 29. 

Velpeau. — Op. cit., p. 255. 

9. Callender. — Tlie Anat. of the Parts concerned in Fcni. Rupture, 1863, 

p. 42, Note 32, l^lato IV., Fig. 3. 

10. Lockwood. — Morb. Anat. &c., of Her., 1889, x>p. 36, 91. 

11. Lockwood. — Ibid., p. 28. 

12. Felletan. — Clin. Chir., 1810, iii. 33. 

13. Meckel. — Haiidb. d. Path. Anal., 1S16, ii. 483. 

F. C. Hesselbach. — Neueste Auat.-Path. IJntersucli., &c., 1S14, p. 19, de- 
scribes Fatty Herniic in the Inguinal Canal. 

Colles. — Tr. on Surg. Anat., 1811, jip. 84, 85, describes them in the Crural 
Canal. 

14. Cloquet. — Rech. Anat, 1817, j). 77 ; and Roch. Path., 1819, p. 25. 

15. Roser. — Untersucli. ii. die Format, d. Briiche, Arch. f. Physiol, Heilkunde, 

1843, p. 432. 

16. Wemher. — Arch. f. klin. Chir., 1S72, xiv. 421. 

A. Broca. — Bull. Soc. Anat., 1888, p. 125. 

17. Malgaigne. — Tr. d’Anat. Chir., 1859, 2nd cd., ii. 236, 237. 

18. Camper. — Op. cit, Plate XIT. ^ 

19. J. Hutchinson, Jun. — Path. Soc. Tr., xxxvii. and xxxix. 451. 

J. Bland Sutton. — B. Med, Jour., 1890, April 19, p. 87S. 

E 


f 



66 


ANATOMY OF INGUINAL HERNIA. 


20. Roser. — Op. cit., p. 444. 

21. Ambrose ParA— ffiuvres, ed. Malgaigne, 1840, i, 407, appears to have 

dissected a case. • 

Cloquet. — Kech. Uath., 1819, p. 35. 

Astley Cooper. — Op. ciL, Fart II. p. 4. 

N^laton. — Clin. liectures, tr, by Atlco, 1855, pp. 572, 577. 

22. A. Cyprianus. — Epist. d(i fo>fc. hum. post., 1700, p. 88, Lug. Rat. 

23. Garangeot.— Tr. d’Opcr. de Cliir., 1731, i. 236. 

Boerhaave. — Piiolect. Acad., e<l. Alb. Haller, 1744, v. 286. 

24. Zimmer.-- Her. (^^oni. attr. et part., 1764, pp. 4, 5. 

25. Camper.- Kl. Sclir., 1785, ii. 44, 45. 

26. F. C. Hesaelbach. — Op. cit., p. 36. 


CHAPTER XU. 

ON THE PARTS CONCERNED IN INGUINAL AND FEMORAL 

HERNIA. 

The Parts Concerned in Inguinal Hernia. 

The union of the skin with the .suljcntancous tissue and of the sub- 
ciitaiKMjiis tissue with Jk»ii})MvUs ligament |)roduee.s the croas(3 or fold 
of the groin, udiicli forms a nsefid. “ landmark ” wlieriihy to distinguish 
inguinal from femoral heiaiin. Its direetion, like tiuit of th.(‘, ligiimeiit 
to wliieh it is attached, i.s oldique along the oiitu’ third and transvcrsi* 
along tlie iinier two-thirds. It is lost Indow the outer ])illar of the c.k- 
ternal abdominal i*ing. D(‘tweeii the layers of tlie sul>cutaTieous tissm^ 
the superficial vessids ramify, and among the.m is the external |)udic 
which cro.sses tlie. .spermatic cord near tlie inguijial ring, and is u:aially 
«lividod, as Le Dran oliserved, in tlie first incLsion of herniotomy. 

The a])Oiumrosis of the external oldiqne muscle externks ov(‘r all the 
front of the alKlonuai as tar ]>ack as a line <lrawn from near the anterior 
superior iliac s]aiu^ to the tip of the cartilage, of the eighth rili. That 
part wliich covers the inguinal region ami forms lV)U[>art’s ligament, or 
the crural arch, is chielly dealveil from the jiuiscular digitations which 
arise from tlui eighth, ninth, and tentli rihs. At the inferior ;iitaclnmmt 
the aponeurosis is somewhat ilrawn in, particularly near tlie spine of the 
puhes, wh(‘.re it is continued for a si lort distance hackwards and outwards 
along tlie ilio-pectineal line. To this disposition is due tlie curving in 
or “ tucking in of the alxlominal wall at its junction Avith the thigh. 

The a|)oneurosis is col^iosixl of shining silvery bands or ribbons, 
having a general direction downwards and iinvards, whicli form au 
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unbroken surface, excerpt near the rectus aixloininis, Avliero the (‘-utaneous 
mrvos escape, and above the where an interval is left for the 

passage of the sjairinatic eonl. The low(n‘ ])art of the tendon of tlie 
external oblique jiiuscle is stronger tliau the upper x)art, and is findher 
strengtlicned by a layer of filires, AvJjich appear at aii<l l)el»)w tlie level 
of the anterior su|)(nior iliac s};)ine, and cross the lil)r(^s of tlie aponcairosis 
almost at right angles. Tliese ar(‘ the “iibraj collaterales ” of AVinslow, 
the arcifonn or intercolumnar librt'S of later authors. They jiiny take 
part in closing the uj^xier angle of the (‘.xternal abdoniinal ring, and they 
contribut(i to form a thin fascia/^ which descends on the spermatic cord 
and affords on(‘. of the cuv(‘rings of an inguinal liernia under the name 
of the inbu'columnar or extejaial sx^rmatic fascia. 

The intercolumnar fibres may ci'oss the middle line, according to 
Luschka, and LUiit(^. witli those of the ox)X>osite sid(‘, hut tliey are, subject 
to much wiriation, and sormdimes are scarcely piui'Cjjtihle. Tlu^y are 
said to T)e reinarkaldy developed in old hernia", and oeeasiojially to offer 
a re.sistama" to the knife of almost cartilaginous hardness, it is, however, 
very doubtful wlieth('.r the fiian tissue in front of the neck of some <dd 
inguinal sacs is dm? to hyjjertrophy of tin* arcifman tihi'es, and it is [U'ohahle 
that tlie inixiortaiice of t.h(‘se structures h;is ficcui much e.xaggeratcd. 

The External Inguinal Ring. .Above the crest of the juilx's tin* fibres 
of the axioneurosis of tlie exfccuiial <>l)li<|Ue ilivaage to make way for tiu' 
sxiermatic (ami. The ojxming thus formed is usually of a, triangular 
figuri",, with the ajjex diiVAtted ujiwards and outwards, and with tlu* hasi‘ 
at the x»ub(‘s. It is, howev(*r, sometimes <»val, .sojiK^tiines rounded in out- 
line or even sqiianx], and is snlijeiit to many variations, both of size and 
sliax>e. lJnd(‘r mnanal conditions the cx'tenial inguinal ring is just large- 
enough to ]>{.vrmit tlu" passage of the cord, and it Avill not admit, in 
addition, the ti|> of the* index iiiiger citlicr in the living or (h-ad.t On 
tlie otlmr hand, the (external ring sometimes remains [latent over the 
greater part of the camd. This is nu-t witli fr(H[uently in iiifaney soon 
after th(‘. passage of the te.stis, wliih" tie* sanu* condition may [lersist u}) 
to adult life. Tlie ring was seen hy Clo(Xuet in scweial instances to be 
ox)en witliin one or tna) inches of tlie anterior su[>('rior iliac s[)ine, and 
this anomaly, th(.mgh p(.vrhax>s in less de.gTee, is within the ex])eri(nic(‘ of 
every surgeon. Tlie ojicning is much smaller in tlie fmnah" than in the 
male. Gaillard satislied hinisidf that in old agc" the ring biaamies much 
larger than liefore, l)ut> it docis not aj)X>ear that he was a])l(‘ to vanify this 
assertion. 

* Describe d by Scarpa. 

t Tho size of the external ring, according to Sir Astley Cooper, is l inch long and 
i an inch wide. Gaillard givc.s it as 8 to 10 line.s high and 6 to 7 line.s across ; 
Richet, 2.^ to 3 centimetres in its longest diameter. 
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Of the lateral boundaries or pillars of the external ring the internal is 
flat and thin, and is inserted on the front of the ])uhes. In the erijfit 
position of tlje body the inner [)illar is a little in advanc^e of, as 'vvcll ixs 
above, the outer. Some of its fibres torniinate on the surface of the 
pul)es of the same side), Avhile some cross the middhi lino to interlace with 
those of the o|)j)osite siih*. and to end dost*, uiuhu* tin? pubic spine. 

The outer pillar of tlie (external ring is formed by a firm bundle of 
apom.uirotic fn)res which end at the spine of the pul)es, though some pass 
<.>n to the front of tlio symph3^sis and intercross with tliose of the other 
side. The deeper fibres of Poiipart’s ligannuit are derived from muscular 
Imndles placed at a somewhat lower level than those from which the 
superficial filires arise. By the curving in and widening of these' deeper 
tibres as th(\y reach the juilxis, the floor ef the inguinal canal is formed ; 
part turn upwards in front of the conjoined tendon and reetus muscle to 
strengthen the iiimu' wall of the canal, and part ])ass l)ackwards to he 
attached to tlie ile()-j)(?ctineal line under th(‘. name of (limhernafs ligament. 
The fibres which proceed npovards and inwar<ls were ospecially investi- 
gated b}’ Colles, after whom they have been nanu'd the. ‘‘triangular 
ligament of Colics.” * He described tlni ligament as a “ strong triangular 
fascia arising by a pretty broad base? fi’om the. crOvSt of tlu' pubes, anteriorly 
to th(‘ insei’tiou of the internal ohlicpie and transversalis tendons, })assing 
immediattd}^ Ixiliind tlie external abdominal muscle until it reaches the 
linea alba, iu wliich it teriniiiatcs bv' a narrow ])oii)t about i j inches 
above tlie pulies.” 

It was delineated in Sir Astley Cooper^s first plate, Imt was not described 
b\' him. It has generally been regarded, sinci'. tlie tinu? of Colies, as 
a derivative from the insm-tion of the extevmd obliqin*, l)ut Velpeau, 
Malgaignt', and Crnvelhiiu’ considered it a contimiution of the internal 
])iilar of the external ring of the o})j)osite side. Ilmilii termed it tlio 
reflected j.iortion of Ciml)ernat’s ligament. Ho far, however, as its 
effect in hernia is concerned, all an; agreed that this expansion aids 
in strengtbeniiig the inner wall <if the canal at the angle between tin; 
pubes mid tin.; r(*(.*.tus. The extent to which Colles’s ligament protects 
the ]iosterioi‘ W'.nll of the. traiial, ^Ylle^e it comes into view through the 
aperture of the external ring, Avas estimated b}^ ]Malgaigne to amoifnt 
to tln^ inner third of the ex])osed space in man, and the inner half 
in Avonnm. Malgaigne also ol.iserves upon the frequent variations in the 
riogree of licvelojmient of this ligament, t 

Tli« liganiont of Colies appears to have been pi'eviously described by Camper, 
f M. Tuffier has found a second opening above the inner pillar of the external ring 
in a dissection subject. It was traversed by a small branch of nerve, not traced t(> 
its origin. This observer has not recorded the position of the point of exit of the 
iliO'hypogastITic nerve in the same subject. (Bull, de la Soc. Anat., l888, p. 416.) 
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Boundaries of the Inguinal Canal. — The ingujjial canal is covered in 
fiynt along its whole length by the aponeurosis of the external oblique, 
and ov('r the entry of the si)ermatic cord some muscular libros of the 
internal oldiquc and transversalis also take part in forming the anterior 
boundary and conceal the internal inguinal ring. These lower fibres 
of tlui internal o])li(iue, which arise from tli(! outer third or more of 
?ou])arUs ligament, are directed inwardvS over the cord, to he inserted, 
together with the transversalis, in the crest of the pubes in front of the 
recitus and along the ileo-pectineal line heliind Gimhernat’s ligament. 
Thus this lower [)art of the muscle describes a curve, wliertdiy tln^ fil)Tes 
at the insertion of tlu^ tendon have a dir(‘<‘tiou downwards and inwards. 
The muscular hundles (>f the internal oblique sometimes form with the 
cremaster an nubr()k<Mi layer over the front of tlje (uird along the greater 
part of the canal ; la it usually the inferior fibres of tlie muscle are. held 
loosely together, and, as Tleiile remarks, are in “ a sort of ilisordor.’’ Some 
of the iibres sejiarate {iiid ace.ompany tlui cord to form the cremaster, 
others pass over the cord to enter the conjoined tmidoii, wliilst otliors 
still continue muscular till they a|:>proac]i tlie middle line, Avliere they 
enter the sheatli of tlie rectus. 

The origin of tlie transversalis muscle from lV>u])aj’l/s ligament is some- 
what less extensive than tliat of the ohliquiis interniis, but the two 
muscles here so intimately blended tliat it is not always ].)Ossible to 
define the limits of either. The transversalis, like tlie ol)lique muscle, 
arches over tlie spermatic cord to enter the conjoined tendon. Som(‘- 
times it descends at its origin so low that it appears to take })art with 
the internal oblique in forming the cremaster. In oilier instances it has 
no athiclimont to Poupa^t^s ligament, its border lieing altogctlier above 
the inner ring and spiuaiiatic cord. 

The conjoined tendon of th(‘ internal oblique and transversalis is 
inserted along the wlioli^ Imigtli of the crest of the [.aihes in front of the 
rectus and t)f the pyramidalis, when that musc.hi is present, and it (extends 
outwards for a variable distance along the ileo-peclinoal line behind, and 
in closi‘. contact with Giml)(‘rnat’s ligament. Its outer (‘dge is usually 
so ill-delined that it is seldom possible to indicate the exact line whfU’e 
it terminates. That portion of tJie tendon which is derived from tlie 
internal oblique has generally a less extensive attachment than that from 
the transversalis mus(*Ie, so that tlie s[)ac(i between the border of the 
rectus and the internal I’ing is closed by the two tendons conjoined at 
the innermost part, further ontwar<ls by the transversalis t(*ndoii alone, 
while near the. mi try of the cord there may be a space unprotected by 
tendon or muscle. 

Then', is another structure which may take part in strengtliening the 
posterior wall of the inguinal canal. This is a small muscular slip 
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attached to the liorizontal ramus of the pubes, and passing upwards and 
outwards behind tlio transversalis, to lose itself in the aponeurosis of tli^t 
muscle. It is about 3 niillimetres Iwoad, and was described and drawn 
by Luschka/ who named it luusculus ]>ul)o-transvcrsaIis, 

lleforc consid(U’ing the arrangement of the hiscia transversalis it will 
l)e eonveniejit to refer brielly to the* lower attachment and relations of 
tlie re.eti abdominis. 

Recti Muscles,- -These muscles aris** on ('ach si<lo of tin* middle line 
l)y a liattened buidon in two distinct ]>arts, of which oiu' s]>rings from 
the fiXiut of tlu‘ sym])hysis, and the other from the wlioh* lengtii of the 
|)ubic crest as far outwards as tlie pubic spim*. irimce tlu^ rectus is 
behind tin? gn'alaa* part of tlie ('xternal inguinal ring, and adonis it most 
eflicient jaotection. The recti are contain(‘d in a sheath formed by tlie. 
splitting t»f the ti'ielon of tlie internal obliqiK', of wbieli the jiosterior 
lay(‘r is niuti‘<l with th(‘ transxau'salis abdominis, and tb(‘ anterior with 
the external ohlique. A little* ludow the. level of the iinihilicus all these 
aponeuroses [lass in front of the reeLus, leaving t]i<‘ dee]* surfac(' of that 
muscle in ('oniact with the transversalis fascia.. Tlie himhu* layiu’ of the 
sheath imds in a sharj* concav<* edge with the concavity downwards, tlie 
sO’calle.d ^‘semilunar fold of Douglas.” 

Transversalis Fascia. - -The transve.rsalis fase.ia whicli lines tlie inner 
surface of tin* atiterior jd*domiual wall is, in tie? gn^.atcr ]»art of its ex- 
tent, a thin memhrane, l)nt hceomes stronger and nion.' conspicuous near 
Poupart’s ligaimmt. This lower portion ha.s been assiduously examined 
since the discovery of the fascia liy ^ir Astley Coojier, lioth on account 
of the jiassagi^ <>f tlii' sjiermatic cord through it at tlie internid inguinal 
ring, and of tlu’ shan^ whicli it takes in forming the jiosterior wall of the 
inguinal canal. At tlu’ line of IVmjiart’s ligament it becomes continuous 
witli tlie fa.scia covering tlie iliacus muscle, but its attachimuit to this is 
interrujjted at tie*. ]*assage of feraonil Aa^ssels from the abdomen, and 
there it dips lieliind the ligament to reach the thigh. It covers the con- 
joiiKMl tiauloii of tlie internal obli(]ue and transversalis, and, proceeding 
backwards in close contact with (limhernars ligament, joins the fascia 
over the jxdvic jxirtion oi the pectineus muscle.. 

The Internal Inguinal Ring. — A short spa* e al>ov(‘ Ikiupart’s liga- 
ment, at a point mitlway lietween the anterior superior iliac s}>ine and 
the s])ino of the jiulies, tlie vas ileferens, after turning roiiiid the. epigastric 
artery in comjiany with the spermatic vessels, enters the inguinal canal. 
As the cord leavivs tlio alidomen it is inv(‘ste<l liy a prolongation of the 
transversalis fascia under tlie name of the “ infund ibuliform or internal 
spermatic fascia ” (Coojier). When examined from the inside of the 
abdomen, after the removal of tlni peritoneum and snbperitonoal fat, the 
internal inguinal ring appears as a crescentic edge over which turns the 
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deievons.'^ The fascia traiLsversalis.oftcjii possesses at its lower part 
l)yn(lles of firm, almost t(^ndiiious fibres, Avliich pursue diilcreiit directions. 
A \velbmarkt‘(l band ])ass(*s along parallel Avitb Poupart’s ligament below 
tlie cord, and spreads out towards tln^ anterior superior iliac spine. This 
is the ‘‘outer [)ortioii of the fascia transversalis ” of Sir A stley Cooper, 
the “outer limb of the internal ring'’ of Hessidbach, the “baudelette 
ilio-pubieniuC’ of Thomson, and the “ligaimMitum inguinale internum 
lat(u*ale ” of Tlenhc Some of its fibres eaii lie traced as fai' ijnvards as 
the adminiculvnn liue;e allue, bebiiid tbe rectus. 

AikHIuu’ l>and of fibres }»roccaaliug, like that just descrilied, from 
near the augh? ladweeii the rectus and the pub(\s, turns upwards as it 
apiiroaches tin* internal ring and forms its inner boundary. This is the 
“inner portion of the fascia transversalis ” of Sir Asth'y Coopi'r, the 
“inner limb of tbe interjud ring” of lless(‘l]>aeli, and the “ ligament urn 
inguijiale ititernum Jiiediah'” of Ibade. T]u'> fibre's of tbe fascia betAveen 
the inner ring and the rectus, take, for the most jiart a curved course U])- 
wards, and tliosii bounding the ijiternal rijjg have Ix'en traced by some to 
the outi'i* jiaii of tlie fold of Douglas, llraune calls tliis jiortiou of tbe 
fascia, just iuteriial to tbe inner ring, “tin; ligament ot llesselbacb,” and 
anotliej* band jdong ilic outer bojxhn’ of the. le'ctus, also traced by him 
to the fold of Douglas, lie has named the “ligament of llcnle.”'^ It is 
imiiortant to notict'. that tli('s(i ba.nds of lihres are not constant, and that 
the fascia, transversalis may be merely a uniform layer of eouneetive 
tissue over tlu' inner Avail of ilic abdomen. 

Tlie parts comaM’ued in inguinal liernia liaA C lieon reccuitly d(iscril)ed 
by Dr. K. Douglas in a. thesis supported by •thirty-fovn* dissections, 
Avliorein lie labours to establish tlie proposition that all tlie strata of the 
abflominal Ava.ll, except the exti'rnal obli<]ue niuscle, are represented at 
the internal ring. lienle’s ligameutuiu inguinale internum mediale, 
Avhicli lias lun’otofore Ix'eii regarded, under one nanui or anotlier, as a 
part of tli(' fascia transversalis, is considered l>y Dr. Douglas as jier- 
taining to tlie transversalis muscle. 

Subperitoneal Fat. -“-The siilipciitoneal fatty tissiui forms a laycu' 
beiK^atli the fascia ti’ansversalis, Avhicli varies in thickness according to 
tlie state of nutrition of tbe individual. Tlui fat in tliat portion of 
the tissue Avhiidi acc.ompanios the spermatic cord occasionally doA^elops 
locally and becomes a lipoma, Avhicli may simulate liernia or be asso- 
ciated Avith it. 

* An interesting anomaly in the position of the internal ring has been described 
by M. Tuffier in the paper before referred to. lie hamd, on each side, the epigas- 
tric artery arising near the , common iliac from the external iliac. In consequence, 
apparently, of this high origin, the internal ring was raised much above its usual level, 
and the inguinal canal was almost vertical and direct {loc. cit., p. 421). 
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The Peritoneum. — Tlie poritoneimi lining the lower part of the 
abdomen rests loosely on the parts in the iliac fossa, but over 
internal ring and anterior alidoiriinal wall it has a closer attachment. 
The site of tlie inner ring is commonly indicated by a shalhnv dejircssion 
of the peritoneum, yet in many instances the serous mcMTibrane presents 
no irregularity in that situation. The remains of the obliterated pro- 
cessus vaginidis can sometimes be traced from the inner ring along th(i 
frmit of the cord as a delicate fibrous thr(‘ad. 

Besides tlie constitiuuits of the cord already mentiom'd, the genital 
branch of tlie genito-crural nerve enters the cord at the internal abdo- 
minal ring, and is distriluited on the ertunaster. The- ingninal Iminch 
of the ilio inguinal nerve also acconipaiii(?s the cord along the canal, 
and escapes hy the (external ring to reach the scrotum. 

The e[)igastihi artery and v(nns, in tluur (umrse to tlie rectus musch', 
skirt the inner border of th(', deep ingninal ring ; and as the ring vari(*s 
its position a little in respect to Ponpart’s ligament, being generally 
found just above it, though sometimes sevcuul lines higher up, so the 
Oj.)igastric art(>ry may run along the inner margin of the ring * or be 
distant from it half-an-iiicli and mor(‘.. 

The Hypogastric Fossae. — According to some authors, the epigastric 
vessels stand out a little from the alxlominal Avail, and cause a sliglit 
clevatio]! of tlie peritoneimi as it passes over them. This, th(^ ‘‘plica 
epigastrica,’’ is the oidxnniost of the three pmitoueal folds that l)Ound the 
fossae into wJiich this region is divided. Belund the linea alha the. 
remains of the urachus produce a (auitral fold, tlu^ “plica medialis,’' 
which, like the “plica epigastric^'i,” is fairly constant in position. 
BetAveen tluvso tlie ohiitcratcxl hypogastric artery forms a third fold, 
the “plica arteria3 umlvilicalis,’’ Avhose place and Avhose prominence are 
remarkably variaTtl(\ Ae(a)rding to Cloquet, the liyjiogastric is generally 
behind the epigastric artery ; Jlesselbac'h giuierally found it behind 
the rectus, near the outer liorder of that musele; and Hyrtl thought 
it Avas near the Idadder more often than not ; all comment upon its 
inconstant 2 >ositioii. 

Hesselliacli drew attention to tin' jAlica e [agastric a., and tlK‘ triangular 
space betAveen it and the outer edg(? of the rectus lias long beeji called 
by his nam(j. Exteniai to the plica epigastrica is tlie “ fossette. inguinalo 
externe” of ^lalgaigne, or the “fovtMi inguinalis externa'^ of Lus(Jika. 
Between the e[)igastric and hyj)ogastric art<‘ries is tlui “ fossette inguinale 
interne” of the French author, or the “fovea inguinalis media” of 
Luschka. Internal to 'the hypogastric artery is tlie “fovea inguinalis 
interna,” or the “ fossette vesico-ingiiinale ” or “ vesico-pubienne ” of 
JMalgaigne. It is evident tliat tin; two internal fossa? must be reduced 
* Hyrtl says 2 to 3 lines internal to the ring. 
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to one when the epigastric and hypogastric arteries coincide. These 
fqjds and fossye have been found eminently useful in descriptions of the 
place of exit of inguinal lierijite ; but whetlicr they are instriimenta], 
as some have conjectured, in determining the place of exit is a qucistion 
still undecided. 

According to Englisch, the hypogastric artery lic^s ciose to tlie abdo- 
minal wall ill tlie young, liiit In those advanced in years it is shortened, 
and may stand out from the wall a distance of ih inches. Cons(iC[uently 
the fossm on each side of tlie vesstd ar(‘. <leepeiied as life adviinces.*' 

Length of the Inguinal Canal.- -The Imigtli of the inguinal canal 
<liffers according to the age and s(‘X of the individual. It is ahrait 2 
iuche.s long in the adult male (Astley Cooper *). It is longest in the adult 
female, in wliorii it is four to five* niiliimetnis long(‘r than in the male 
(Richet). 

Just after th(^ descent tin*, testis, tin* length the canal is lu) 
mor(^ than the thiclvuess of tin*, abdominal wall; but as growth proceeds, 
tlie iuteVnal ring soon r(*ccd(*s from the ext(*nTal, and travels laterally 
outwards, Tims tin* valvular construction of tin* inguinal canal is 
ostahlislied, and this contrivanee lias heoii justly regarded as a most 
imjiortant safeguard against the th*scent of a. h(‘rnia. According to the 
foregoing description, tin*, thinnest and h‘ast protr'Ch'd I'mrt of the inner 
wall of the canal is that adja(*ent to the inn(*r edg(*. of the inti'rnal 
abdominal ring, vliich fact in sonn* nnaisure ex]>lains tlie greater pr(*' 
valence of oldicpie inguinal hernia. 

The Parts Concerned in Femoral Hernia. 

Gimbernat’s Ligament. — That iiart of the insertion of tlie exUirnal 
oblique muscle, which extends ahmg tin* ilio-jicdineal line from the s])iiie 
of the pubes is named “ GimbernaUs ligament,'' uft(*.r tlm 8y>aiiis]i sur- 
geou by whom, in 1768, it was demonstrated for tlie iirst time. It fills 
the angle between tin? ramus of tin* pubes and the crural a.ndi, and in 
tin* erect posture has an almost horizontal direction. It is of a some- 
what triangular figuri*. with the iipex at the pubic. s]»ine and with the 
I>ase, wdiicli is slightly curved, looking towards the femoral vein. In 
early life it is insigiiilicant, and the sjiace hetweem it and the f( ‘moral 
vein is so narrow that these structures are almost in contact. When 
the jielvis attains adult proportions, this ligammit generally measures 
8 lines from ayiex to hase.t 8oinetimes, as lie fore obs(*.rved, tin*, liga- 

* Luschkii gives fer the length of the canal 3.5 to 4 centimetres ; Cruvelhier says 
the length varies from 4 to 6 centimetres ; Hyrtl, i inch to not quite. 2 inches. 

f The measurements of Gimbernat’s ligament from aide tf» side, as given by 
different authors, are cxjpressed below in millimetres ; — Cloquet, 13 to 22 ; Lawrence, 
19 to 25 ; Hyrtl, 15 to 18 ; Cruvelhier, 15 to 20 ; Luschka, 20. 
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iiiont may be sliort and sleiidt^r, or even waiitin^^ Sometimes its libnjs 
leave s|)ae{*s btit\ve(‘ii tliem tliri)ugli wliicli a lieniia has btaai kiio^vn 
to pass. 

Ligament of the Pubes. — The sharp ridge of the linea ilio-poctinea, 
is surmoimted ])y a strung fibrous hand, termed ])y Sir Astley Cooper 
‘Mhe ligament of tlie j)ul)(\s,” to wliieli Cimb'ernat’s ligament is eonnectted. 
It was ol)served by Y(nj)illat tliat wheji the ligamentimi pubicum is 
divided, the ligament of (Jimbernat is released to soim^ extent, and on 
this fact he founded the suggestion that in. strangulated femoral hernia 
the i)aits might Ijc^ hlxuatoil hy jiiahing the ineisioji directly downwards. 

Structures Contiguous to G-imbernat’s Ligament. — Se\'eral structures 
coutrihiite to strengthen and to (‘.onceal ( limhernat’s ligament. It receives 
support from tlu*, e.oujoined te.ndou of the inhuaial obbVpie and transver- 
salis muscles, which is ijiimediaiely Ixdiiud and in contact with it. The 
fascia traiivi-rsalis, Iikr*wisc, is closely a.])]>lie<l to it, and sw(‘(‘ps around 
its free edge to ('nt(*r tlie thigh. Furtheriiioi’e, a strong and distinct 
l)and of lihres lu'oc.eeds from near the anterior superior iliac spiiu*. along 
the deej) surliute of l^)U])art^s ligament as far as tlie pubic s]>ine. This 
is tlie deej) hmioral or (a ural ajeh. Tin' space '(‘uelosi'd hy the liorizorital 
ramus (.)f tlui pulK^s, l)y tlie hunoral Y(*in, and the ligaments of Poupart 
and (liinhcrnat, was teviiKMl l)y th(‘ latter surgeon the ‘^'rural ring.”* 
It is closed hy the snh]x;riton(*al fatty tissue, which often here contains 
a. lyniphatie gland, and may occasionally accpur(‘ some density. 

This oiaduding tissue is th(‘ “sej)tiim ('.rniah' ” of C]o(p.iet. If the 
gland is roanoved an apertnr(‘. is left, and it is thus delin(aitod hy Sir 
Astley Cooper. The latter writer, ho wanna*, considered the tissue*, closiug 
the femoral rijig as distinct froin tlu* suh|)m‘itoneal fatty layer. The 
femoral vesseds, as they Iravi* the. tilxlomon, are inveskxl l)y fascia in 
front and Ixdiind, wdiidi c<aistitutes tlie s(»-ca]led femoral sheath. 

Femoral Sheath. — The fascia. iransv(‘rsa]is pass(?s under P(m}>art’.s 
ligament in front of tlui vessels to form the anterior layer, a.rid the iliac 
fascia,, whicll h(*comes continuous wuth that on the [»ectin(‘us mu.sele, 
forms the ]>osterior laym* of the siieath. On the d(M*p surface of (dim- 
iKunaFs ligament thesi* fa.sciai ]>lend ndtli one another, and as they turn 
over its fre(^ l)ord(*r givi^ to thi* ligament a rounded edge. The inner 
wall of the huiioral .sheath meeds the* vein ol)Iiquely, and loaves a funnel- 
sha])ed (infnndilailiform) spat'C h(*twa*.(Ui itself and tlie vessel, winch is 
termed the femoral ” or “(uairal canal.” It transmits the lymphatic.s 
from the thigh to the abdonum, and is about half-aii-iiich in length. 

* The transverse ineasuromeiit of the crural ring was givcai by Hesselbach as lO 
mm. in tlie feinaie .and 5 mm. in the male. This bears out Monro’s a.s8ertion that 
the ligament of (hmbernat is considerably broader in the male than in the female. 
Hence the crural ring is larger in the female than in the male.** 
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Tlu' relation of the fascia lata to the femoral slieath is next to be 
nojticed, and may be simplifKHl by the following considerations. Just 
belo\r PouparCvS ligainont the femoral artery rests against tlio psoas and 
iliac.us musebis, tlie. anttirior surfaces of tlie vesstds and of tlio niUvSch'S 
being nearly on the same plane. Consecpiently, the fasci.a lata, which is 
here very strong, passes evenly over these jiarts wdthont interruption ; 
Init at tlui inner sule of the vein tin' pc'.ctineus, on W'hich the V('ss(*ls rest, 
is on a lower i)lane * and thus tlu'. fascia lata, as it turns round the inner 
border of the vein aiul sheath to efiter the fasciii over tlu' [)ectineus, pre- 
sents a curved border, i>xtonding from I’oiipart’s ligamejit to the entry 
of the sa[)h6nons vein. This curved 1)order is tin* falciform ])rocess of 
Allaji Eurns. 

Falciform Process. - That tlie difference of level, just allmhid to, pro- 
(hna-s the falciform ])rocess, has l.)een slniwn by inising up the pubic por- 
tion of tin* fascia lata on a h'vel '»vitb the oub'r or iliac |»ortiou, when 
the falciform process <lis;ip]iears. '^^riiough there is no break in th(> con- 
timiity of tin* fascia lata Avheiy* its outer and ii^in'r parts join, tin* pubic 
portion sends outwards a thin ]ay(‘r Ix'neath tli(‘ h'moi’al vessels, whicli 
is continuons with that forming the* ])ostc.rior wadi of the femoral sheath. 
Tlie iliac or outer ])ortioii of the fascia lata is attacluMl to l\)U}>art's 
ligann*nt over the sh(*a.th of tin* V(*ssels, and ext(*nds inwards as far as 
the j)ril)ic spine. Tliis ti'rniinal j)art, which is the continuation of the 
falciform ])roc(*ss, has Ix-en sometim<‘8 called tin* femoral ligannnit. At 
its attaclimeiit to lV)Ui)arfc’s liganu'iit the fascia lata also adJieres to tlie 
sufuaficiai surface of (limlK‘rmd/s liga.nn'nt, and thus it is tliat wlien the 
tliigh is Lent mairly to a right angle, and the fascia lata is relaxed, 
(iimbernat’s ligament is much less distinctly felt."' 

Saphenous Opening. — The falciform process, if it is ti*aced down- 
wards, at length cnii'ves inwards Ijelow the junction of tin* saphenous 
and femoral veins, ami limits tlie space (*allcd the. saphenous op(;ning.* 
This sjiace lias no detiued int(*rnal lioixhu*. Tlie fascia wliich covers 
the area of the sajiheuous ojx'ning is piem'd by numerou.s lymphatic 
vessels proceeding llirough tlu* femoral canal to tin*, alxlomeu. Ttenca* 
this ])art is called the criliriform fascia. In cases of hernia tlicse. small 
p(*rforations are sometimes dilate«l, and the sax^. pi'otrudirig through them 
apjiears to be divided into numerous saeeuli. I L'.ssc lbach gives a ])late 
wliii'b illustrates very Avell this condition (s<*e Fig. 7). 

The subcutaneous fatty tissue liere consists of two layers, bcdwecui 
wliich the superficial vessels rarnify. Th»*. deejier layer is attached to the 
bordei* of tlie falciform process, and, like the umlerlyi ug fascia, is pierced 
hy lymphatic vessels. 

TJie ])osition of the hypogastric artery and of the other vi'ssels iu 
* This space usually measures, from above downwards, i.J to inches. 
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relation to the femoral ring remains to be noticed. It has been already 
shown that the eonrse of the hyi)OgaKStric artery is very variable, but it 
is said to b(i generally to the iinier side of the neck of a femoral liernia. 

The epigastric artery runs at some distance al)Ove and to tlie outer 
side of the femoral ring. The variations of tliis and of the othen* 
vessels will l)e morf^ conveniently treated in the chapter on the operation 
for strangulated hernia. 
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CaiAPTEK XIJT. 

THE PATHOLOGY OF HJ'MINIA— 'I’HE li'ORMATTON OF THE SAG. 

A HEUMA consists of a sac ami of its contents. Th(» sac may be foniuMl 
first, and the parts wliich des(u.‘nd, may ent<*r it at any p<u'iod subsequent 
to its formation ; on tin; otlnu' liaiul, the .sac and its cojitcjits may come 
down togetlicr. 

Distinction between the Preformed and Ordinary Sac. — ITcrcin is 
the distiiietioii between ordinary lieriiim and the various kinds wdiich 
depend ii]>ou a recognised arrest of developim'nt. It is not always 
possilde to distinguish from one anotlier, (other iji tin*, living or dead, 
the two classes of sacs, and theridore much, which has l)e(m (observed 
and written of lun'iiial sacs, applies to them indiflerently witliout regard 
to their mode of origin. In tin* following descri])tioii of the structure 
of licniia^ the .sac itself will lx? lirst consid(‘red, ])oth when it originates 
indepeinhmtly, and Avhen the .sac* and its contents come down together. 

The Parts of a Sac. — In every hernial .sac, no matter wlnm it is 
formed, tlie opeming by wliich it communicates witli the abdomen, is 
called tin*, mouth, and tin? part wliich circumscribes the moutij, is the 
neck of the .sac. The narrowiLst portion of tlie sac is usually the neck^ 
and all heloAv is named the fundus. 

The Pre formed Sac— The Tunica Vaginalis.— The sac.s of the first 
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order consist of th('. tunica vaginalis in whole or in ))art. WIkmi this 
ju’^cess reinains completely opmi, the sac has much the same ligure as 
that of an ordinary hydrocele. In both, the testis has the same }K)sition 
a little below the middle at tlie back of tin* cavity ; * but in Inu'iiia the 
lUick of the processus, instead of l)fnng obliterattHl, is continued up into 
tlie abdomen. Tlie nec-k in such cases may extend from the inner to the 
outer inguinal ring, and form within these limits a narrow tube. The 
small (liamctf*r of the neck is one of the most cliaractciristic’. features in 
these sacs, and is of very serious import on account of its effect in 
causing strangulation ; and, in corresjioiulence with tlie slendei' neck, 
tlie walls of the inguinal C'anal and exteriial ring are oftfui found to have 
suflered scarcely any dilatation.^ It is by no means uiK'ommon for a 
large scrotal Inunia in the tunica vaginalis, though easily reducible, to 
liave the external I'iiig so small, that it will not admit even the tip 
of tin; linger ; iind om*. cannot but wonder, m)t that the intestines 
should ])ass fre<dy, but that they should pass at all, tlirougli so narrow 
an opiming. 

Relation of Spermatic Cord to the Sac. — The spermatie, cord is })la(*ed 
at the liack of ilie sac?, and, whem viowc'd from within, jU’oJeets sonui- 
times into the interior, so as to be* partially enfohlcd in a vertical dupli- 
ctature of the scu’ous mojnbrane. The vas d(?fereiis is inteijial to tlie 
spimmatic artery, and this relation is constant no matter how far apart 
th<*. constituents of the <*,ord may be, separatcMl.- AVith the lower portion 
of the? SMC below the testis the cord lias, of course, no connection. 

Associated with Anomalies of Testis. — In a previous chapter it was 
noticed tliat anomali(;s of the testis are very friMjiuMit with these* h(*rnife, 
and that in at least 46 ])cr cent, of tlie cases (Table XIV.) tlui testis has 
either failed to reach its normal size or its iioi’iiial position. t 

The ocitasioiuil occurrence in tin? scrotum of tlio sac of the tuniiia 
vaginalis whih* the tcistis remains in the canal or al)domen lias also been 
alriJiidy referred to. A still rar(?r condition is met with when the testis 
and (ipididyniis am s(?pn rated, and the latter, morii oi* less perfectly 
developed, descends with the processus vaginalis. It may even reacli 
the lower end of the sc.rotum. 

Constrictions of Sac. — Undi'r normal conditions, tlie- strong tendimcy 
of tlie processus vaginalis to contract contributes in an im[)ortant degi'ee 
to its closure, and this tendency is also possessed by it Avlien the canal 
remains partly or wholly open. It is owing to this that, in liernia of 

* OccasiDnally the tostis in these herniie is placed at the lowest part of the sac. 

t The frequent association of rupture with ill-developed te.stis no doubt gave 
rise to the belief, so long prevalent, that the pressure of the licrnia caused atropliy 
of the testis.^ This notion survived almost to our own time. I do not remember to 
have met with an attempt to verify the assertion in any author. Boerhaavi? thought 
persons become impotent in this way. 
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the tunica vaginalis, constrictions of the sac are soTnetiines found at 
various parts. More commonly they ocmu* at those places wdierc oblittira- 
tion of tli(i processus jiormally hegins, tliat is, just above tlie testis and 
near tlie inoutii of the sac. When two narrowings (^xist in the same 
cavity, it may ha[)pen, thougli very rarely, that a pie.ce of l)owel descends 
and is strangulated by each constriction. An (‘xcellent example of this 



Fl({. 3.--A. Processus vaginalis 

closed l)olow tho iiinor ring. B. 
Pcritonouin. C. Tunica vaginalis. 
D. Vas deferens. {After ('loquet.) 



Fkj. 4. — Fibro-collular coni extending 
from the peritoneum, to the tunica 
vaginalis, li, containing three seixms 
cavities, A. The lower cavity is continu- 
ous with the tunica vaginalis. From a 
very old man. {After ChxpieU) 


accident was (h^sci'ibcd by Sir James, tlaui ]\Ir., Paget, in 1863, in a 
case wherci the upper contraction vras at the level of tlie external 
abdominal ring, and the second 2 inclie.s below tliis.^^ 

Sometimes tl)er(‘ is only one narrowing at either of tlie jioints men- 
tioned (Pig. 3), or there may be more than two (Pig. 4). A constriction 
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occasionally exists at the site of the extejnal ring, whilst l)etAveen this and 
the opening into the abdomen the sac may undergo a dilatation within 
the inguinal canal. The extent to which the. sac may ]>e constricted 
varies considerably. There may be no more than a sliallow groove 
encircling the sac, or tlnwe may be a complete partition perforated by 
a fine central opeiring, or any degree, ludween t]n‘se two conditions. 
Wrisberg found two of these ])artitions in the hernia of a. young tlieo- 
logical student, and likened them to tlie valvular coimivcntes. 

Pouches in the Sac. — »Still rarer and ni(»re. dillicult to ex])lain are the 
reces8(‘s, or pockets, sometimes found at the ].)ack of tlie sac in hcrjiia 
of the tunica vagiiialis. TIie.se will lx* more conveiiiently referri'd to in 
the course of tlie deserij)tion of infantile lioriiia. 

Hernia in the Funicular Portion of the Tunica Vaginalis.- Tiie 
tunica, vaginalis may 1j(‘ closed at th(‘ iiiiper <uid of tlL<‘ testis, and renuiin 
open above that point in its whole length ; or the canal may lie c1(js(mI at 
any plac<‘. int(*i‘me<liat(f Ixdween tlie iiitunal abdoniiiial ring and the 
top of the ti'stis. Tims a. ]a*rtion (d* tlie ]»roces.sus vagiiudis, vaiying in 
huiglli ill different ca..ses, will lx* patent, and may becoim^ the sae of a 
hernia.'^' Camjier drmv attention to tlH‘S(‘ facts in 1785, wlicii lu', said; 
“ What womhu’ then . . . that in thnsc who.se nuaitus arc‘ ([uiie opmi 
about tlie ti?.stos, l•uptures with u».> marked exteiaial causi' (h\sc(Mid into 
the sac of the testis? That in others they de.scend as far as tlii' testis, 
or liall'Way down the cord, <u’ even int(j llu* gv<uu, ac(‘ordiug as this 
meatus is nionr or less ohlit<M*at(.*d ? ]\Iany yeai'S afterwai'ds Malgaigiie 
descrilx'd these luu’iiiix*. under the, name of liernie vagiiiali' fuiiiciilairis ’ 
and they are still (xinimonly known a.s hernia', in ila* fiiiiieular [lortion (»f 
the tunica vaginalis." The slia|K‘ of tin* .sac in fuiiii-ular hernia is gvnC' 
rally that of a rairrow eyliiidcr, and wh(*n tin’s ri'aelies iIk* to|) of the 
te.sti.s, the attachment hetween it and the* tunica, vaginalis is so close that 
tin*, testis seems soiiietiriK's to iirojeet n|)war(l.s a little way into the 
fundus of the, hernial sac., lint tlu'se hernim d<‘ not invariably }x>ssess a 
e*ylindrical outline. Tin* author lias simmi a ruptuo* of this kind in a 
heiy (jut. 15), in whom the sac, below the, external ring, was alnio.st, 
glohular. In this patient the external ring Avas too narrow to admit 
the ti}) of tlu^ tinger, a peculiarity Avhiedi is cojiuuon to Lh(‘.s(^ jicrn*ue as 
well as to those in the tniiica vaginalis. 

Relation of the Cord to the Sac.— -The relation of llie cord to the 

* The following extract fn»ni the treatisii of Reiiejmline d; Lagai’ennc, 1726, 
which ha.H boon qu(>tc(l by Pott, Wri.sbcrg, and Wta'iilier, gives tlu; first indicatiiai 
of herni.'i in the funicular portion of the tunica vaginalis: — “ AVhere the .spermatic 
ves.s’el.s, surrounded by an (external mcmbraiie of iieritoncmn, arc coiiducteil from the 
ring of the ext<*riial oblique to thti testes, there in infants a blind duct occurs, whicli 
has the widtii of a pen and the length of the thumb, and is like those ducts ob.-'iu vcd 
by some anatomistg in dogs, and dcscrn>ed under the name of blind (.liicts.” ■’ 
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sac is the same as it is in Jnniiia of the tunit'a vaginalis. Th(3 cord 
is closely applied to the back of the sac, and may form a projection into 
the cavity along tlio posterior wall, as before described. The intimate 
coniuiction of the cord with tlie sac must l)e limitcid according to the 
h^jigth of the pivHiessus vaginalis wdiieli has reniained open, and it is 
(‘asy to perceive that, wh(*re tliis lias lieen inconsiderable, there will h(j 
no mattnaal dillcrence between funicular and ordinary hernia in regard 
to the ridation of the spermatic cord.* 

Change in Condition of Sac. — In ca.S(3s Avhieh have lieen under treat- 
ment, it happens not infrequently that a hernia, wliicli was at first in 

the tunica vaginalis, l^ecomes at a later 
date a. hernia in the fuuicadar portion 
from closure of ])art of the processus 
vaginalis. iM(ickel conjectured that this 
might occur, and Cloquet oliserved it. 
The author has had many opportunities 
of marking tin* change from the om*. 
condition to the otlier. 

Hernia in Canal of Nuck. — Of hernia 
ill the canal of jS'uck little ii'icd he said 
beyond the statem(‘nts already made in 
Chapter VII I. Tln^ canal most com- 
monly presents itself as a small flattened 
cylinder (Fig. 5). Its upper (q)0.niug is 
somewliat cresccMitic in outline, and in- 

Fie. 5. -~i\>ritonoal diverticuluni in tb(5 round ligament in front and 

the iiii^uinal canal accompanying the . 

round Jigament. From a woman, mi. externally, as it enters tlio inguinal 
-o. {After (Joqvxt.) camd.^^^ in casijs w]ier(‘. the canal of 

Xuck is fully represented, it accompaniiis the rouml ligament, and follows 
the labial division of that structure, after it emerges from tlui external 
aljdominal I'iiig. The sanui course will lie t.aken hy the viscera when 
they e^ceiqiy the [irocessus of jSTuck, an<] th<i round ligament will h(.* 
prominent on the posterior wall of tbe sac at its upper part. 

Infantile Hernia. 

The species of lieniia kno-vvii as “infantile” Avas s(*cn hy Hey of Leeds 
in 1764, and up to the iwesont time he has generally been credited Avitli 
its discovery. Tint tiiere Avas another surgeon, earlier than Hey and no 

* * M. Broca ha.s investigated the coverings of the ordinary and of the pre-forrned 
3ac, and is disposed to think that they can be distingiiislied in dissections by the 
presence or absence of a C(jvering from the fascia transversalis. In the first case 
there is a layer of fascia transversalis between the fibrous sheath of the cord and the 
sac; in the second case the sac is within the fibrous sheath of the cord.® 
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less famous, whose description of this disease miglit well entitle him to 
coiij;est and to claim the priority. jNI. Mery, in 170T, narrated a c?ase 
whicli was undouhtcdly of this iiatnro, Init uiifortimately lui did not 
stamp it with a name.^^ 

M. Mery's Case. — A man, ad.. 70, ariived at the llohd Dieu on 
August 20, 1701. lie lia<l a strangulated iiiguinal hernia on the right 
side as large? as a goos(?’s (?gg. Tlie symptoms hetolc(?ned mortilication of 
tlie bowel witliin, a.ml, as in those times gaiigrene was look(?d upon as 
nec(^ssarily fatal, INI. Ahuy thought the patient sliould lx? l(*ft to die. Ah 
Petit, ho\vever, urged tin? operation so strongly that M. Ahu v performe<l 
it. lie divided the coverings of the tumour, and “no sooner were they 
0]>ent‘d than a l)la(‘kish, fmtid fluid escapcMl and left a larg<? cavity, in 
which. I saAV the t(‘stis .sound and naked. lie (‘X])ressed his astonishment 
at tliis, and liis still gn*ater astonislmient when In? saw “a Idind gut, ‘ un 
intestin aveugle,^ in this open tumour, liealtliy, and not hmse, inst(?ad 
of being gangr(‘nons, as I ha<l antici[>ated.* From tin? groin to the bottom 
of the tumour it was .se])arai.ed from tin? jneml.)raiu;s of the scrotum, hut 
it Acas so (tlos(dy unit('d to tin* ring of the alMlominal muscles that, 
despairing of ovei'c(»ming tin* a«lhesir)n Avitliout ripd.uring it, I ])i*opose.(l 
to Al. P('tit to h'ave it, and to conh'nt ourselves with dilating the rings, 
of wli ieh In? did in.»t approve. I tlien S(‘parated this supposed intestine 
fr<.)iii these j uirts (d the muscles, and reiui‘in*d it to tin* h(‘lly. I perc(‘ived 
that in returning it into tin* helly it was still adln*r(*nt to tin* peritoneum.” 

As M. Alery tlionght tlu* hoAv<*ls woidd not 1)(‘ ol)stru(‘ted hy this 
adhesion, he eonelud(*d tin* o]M.*ration. During tin? n(*\t four days tin? 
boAvels ac-ted and tlie vomiting e(*as('d, l.mt lii<-coiigh and delirium earne 
on, and tin? man died. At the jiost-nn.wtmn, tin? portion of ileum 
that liad b(*en stiauguIat(Ml Avas gangrenous, and a rupture of this 
[>art had oeeurred through tAvo-lhii'ds uf the circnnihacnei* of tin* gut, 
[K'rmittiug extraAnsation of fa^'ces. Tin* gut Avas uowhi?re. adherent. 
After careful exaininaiion of the parts in the groin, “i found I had 
lx?en mistak(?n, and that tin* p»art Avhicli 1 had taken for ‘uii intestin 
aveiigle^ A\ais only the ])eritoneum prolonged in the form of a eul di; 
sac into tin? scrotum. In ordinary liornia the [irolongation of ])(*riton(?um 
(sac) is ahvays fouml united to tlie membranes of the s<*rotiini on tin? 
one. Iiaiid, and to tliosi? of tin? lesticle on the otlu*T ; on the contrary, in 
this hernia it (tin* sat?) Avas eutirely seiiarated frtmi tin* one and the 
o tiler.” 

He deprecates criticism, and says .surg(*ons had ]x*ttt?r try to resolvt? 
the questions — ist, IIoav to discern tlu? peritoneal cnl do sat? (tin? sac) 
from the intt*stiiie ; 2nd, TFoav to discoAUT tin? cause which Avas able to 

He appears to have pricked this “intostiu aveugle '' Avith hi.s bistemry, as he 
mentions a hole in it that would admit a pin. 


F 
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separate the', cul de sac from tlie scrotal mcmbrancis, and to expose tlie 
testis in the tumour. ,, 

This case appears to admit of only one interpretation, and is so clear 
and circumstantial that it is snri)rising it has received so little attentimi 
from the profession. Even Mr. Lockwood, wlio has done so much Ut 
elucidate the mystery of infantile hernia, makes no mention of it.* 

IM. Lc Cat also (lescril)ed a cast*, in 1750, wliich a]^p(^aTs to he of this 
nature, hut it is not i^iven witli such full detail as AL Meryls. t 

It is not neei'ssary to ([uote the. passaL^e.s in which IM. Mery att(mi|)ts 
to explain the mode of [a'odnction «)f this hernia, for at that time the. 
develojunent and transition of the testicle were nnkno^vn, and witliout sueh 
preliminary knt)wlodgc the [)athol<)i^y of infantile hernia cannot he demon- 
strated. Hey accounted for the appearanees in Ids eas(* hy supposing-, lirst, 
that the tunica vaginalis hecanui closed at the internal inguinal ring, and 
remained patent elsewJiere ; secondly, that the i)erik)neum at tlie. point 
of ohliteratiou Wiis protruded hy some viscus and stretched atid caused 
to descend hchiiid the ])roce.ssus vaginalis, which coniai]K*d fluid. TJnis 
a hernial sac would j)roject into a liydrocele of the ])rocessus vaginalis. 
Sir As*tl<.*y Cor>per enteilaiiicd mucli tlu*, sanu' (.)])ini<.>n (.>f tin* origin of 
this hernia, J and lliis (‘Xpltination continued to sfitisfy tin*. iuquirit‘s of 
the prof(‘ssion u]) to 1886, w1u*ti IMr. T/>ckwood enuiiciakal ids docii'ine 
of iiifantih*, hernia, ainl com]>1etely overset the previous notions.^*’ 

The Two Forms of Infantile Hernia. It will l)e convenient, before 

explaining tin* mechanism hy wldc.li thes(> ]u*miai are brought down, to 
doscril.M? the two most common and earliest re(.*.ognised forms of the 
disease. 

The First Form. — Of tin* cue kind, ]\reiy\s case gives a very faithful 

* The foregoing remarks appeared in the I>r. Med. J(air., March 26, 1892, vol. i. 
p. 652. 

t Francis le Mcainier, a coachman, ict. 65. wa-; .seized with symptoms of straiign- 
l.ation on 19th Februarv 1750. Ijc Cat had some years before reduced the? henna 
under similar cireumstance.s. He operated on 2i.st February 1750, at eiglit in the 
evening. Having laid the l)ag open in the usual manner, which contained a little 
watery humour in it, i was much surprised at di.scovering within this bag a second 
bag or i>ocket, which could be nothing but either a second Iieruiary bag or an incom- 
plete hernia. But first, upon pressing tljia bag, all its conti;nt.s returned into tlie 
abdomen ; secondly, thf) patit.'iit assured me, even at the instant, that Ids rupture 
had kept up since its reduction in 17/^8 ; and I found this bag adhering not only to 
the first bag, but also attached by old and strong adhesions to the te.sticle and sper- 
matic vessels. ... I separated the testis and spermatic ve.ssels from this sac, and 
pushed back thi.s pocket or second bag into the belly.” Hcatli occurred on the ninth 
day, and at the post-mortem “ wo foUiid the pocket, reduced into tin? belly, to bo a 
herniary sac formed of peritoneum.” 

J Sir Astley Cooper supposed that a small part of the processus was open above the 
external ring and all below, and that the bowel descended and pressed tliis upper 
into the lo\^r portion of the processus. 
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account. This inuy bo further einltellished hy a f< 3 \v words from th (3 
myration given in Sir Astlcy Coo])er\s work by T. Forster. 

“AVheii th(3 srrotuni was divided/’ Forster says, “the tumour was 
brought ill view, taking the coiii*so of the spennatic cord, evidently 
involved with it, and much contracted at the ring.* On investigating 
further, and cutting carefully through the tunica vaginalis of the cord 
near the ring, a fluid escaped. I then continued the incisicm to the 
bottom of the scrotum througli the tunica vaginalis of the cord and the 
tuiiiiai vaginalis testis, wliicli I now fouiul to be one cavity, the edges of 
Avliich, ])cing turned hack, ou rutlier sidtg exposcul a h(‘rnial sac pendent 
from the ring and descending towards the testicle.” 

In this form tlu* h(‘rnial sac is not (•onnecbul v'ith the tunica vaginalis 
except at the nc(*k and just below it, but, for the most part, liangs free 
in the cavity. 

The Second Form. -In tlui Si‘.cond and mucli mon' common form the 
api>earances arc someAvhat diHerciit. Tlie tunica vaginalis contains the 
sac, and is, as in tlu*, last case, closed around it at tlu* neck; hut, more- 
over, the posttuior wall of the tunica vaginalis is iiitiuiabdy united with 
the back wall of tlio sac, in its wliole h'ligtli. In coiitinuatiou with, this 
attacdimeiit a serous fol<l (jilica vascularis) descends Iroiu tlu^ fundus of 
the sac to the b'stis. The most perhict sp(*cim(*ii of this kind is in the 
M.useum of St. Tliomas’s Hospital, and has 1 h‘i*]) delineated in 'l'('al(i’s 
work and in Mr. I..o(;k wood’s essay. ^ ^ In this |)f(‘paratiou tin? testich.', 
])l,ica vascularis, aiul liernial sac j!]>pear as if attached by a coinnion 
mesentery to the «h*e[) surfara* of the tunica vaginalis. 

Ill both tlie forms of Iiemire now describ(*d the sac is intimab'ly con- 
nected with the tunica vaginalis at tin* neck, wlu're the S]){jrmatic vt‘ssels 
pass ; ].)ut below tlu* m*ck the sac is free in tlu* lirsL case, and attached 
along the back of the tunica vaginalis in the .st*co]ul. Ily diss(*ction it is 
found that tlie serous memlu-am* of the tunica vaginalis is rellected over 
the sac in both, only the line of reflection is more extensive iji tli(3 first 
than in the set'ond instance; so that in both foians, wlien aj>proaclie(l 
from the front, tlu*j'c ari; three* lay(*rs of peritojieiun botw(*eji the h(.)we] 
and the skin.f 

lletAveou tluese typie.al foians there a.re various intej'uu.‘<liate degrees, 
and it av?is ])artly by a study of lh(*se that Mr. J^^ockwood ^vas able to 
show the uleiitity in origin of tlie two forms. 

Formation of the Sac.- in order to make c*l(*ar tlie somcwliat com- 
plicated process by Avliieh infantile sacs are thouglit to he produced, it 

* “The ring” in early writings always moans the external ingniiial ring. 

f Mr. Lockwood has shown that the so-called encysted hernia,” in which only 
two layers of peritoneum are supposed to intervene between the bowel and the skin,. 
IS a mere figment of the imagination. Oj), cit., p. 496. 
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is ne^cessary to recall a few facts obse^rved during the transition of the 
testis. Thes('. chiefly concern tiic structure iianied gubernaciiluiii tes^iis 
in the fcetiis, and its relation to tin* processus vagiiialis and to tlie i)eri- 
tonciim at the baclc of the alxlonien. The gulH'rnacuhnii, when fully 
developed, may be traced downwards, as before noticed, to the scrotum 
and jnibcs, somotinies to 8car])a’s triangle and tin/ [xnanfeum. If it is 
folhnved npwai'ds, it forms a l>ull.^ous enlargeim'iit where the processus 
vaginalis eiittu'S it, rind passes on behind and within tJiat [irocess to the 
hack of tlie testis. Above the testis it is contained in a fold of }>eri- 
toneum (plica va.scidaris) together with tin; sjKnmatic vessels, and ends 
principally in the m(?stnitery common to the (^'ccum and ti'rmination of 
the ileum, on th(‘ riglit side, and beiH*ath tin? sigmoid flexure on the 
left. Tlie unstriped muscular film's, of wliich the gubernaculum is 
largely com]X)S(?d, are inserted into the extrtunity of tlie processus 
vaginalis, and may he traced upAvards to the peritom'um lining the 
lower ami ])ack part of the abdomen, or even bi'yond tliescr limits. 

It is not necessaiy to ri'jioat the A’’arious j’easons Avliicb (conspire to make 
it jmdiable that the museular film's of tlu' guhornacninm are of service, 
under normal (circumstances, in causing or assisting flu^ desc.c'iit (if the tnstis. 
Assuming that tlu'y possess some sucli ))OAV(^r, it ri'inaius to lx seen hoAV 
the irregular exercise of it may determine tVie formation of an infantile sac, 

.Among tlie numerous infantile liernia'. examined l>y him, Mr. Lo(.*k- 
AVO(.)d Avas always alile to detect “a. fold of |)eritoiieum or a fasciculati'd 
l)and of tissue,” mon* or less distinet, imieeeding from tlie glolius major 
to ilie lower extnmiity of the herjiial sac. The faseieiilated tissui' Avas 
examined and found to consist of smooth muscular fihr(* AN'hich. cxtendeil 
from tlie epididymis to tin; ('.xtremity of the' sac, and (‘ven iK'iwct'ii the 
two layers of tlie same as liigh u}) as tlu* neck. Tliese muscular tilircs 
rcsomlile (in relation to the serous meridmuu*, tlie sjiermatic’ Aa'sscls, and 
the epididymis) those of the normal guhernamilum, ami may he rt^garded 
as tlie remains of that stvuctun*. 'Mr, l.ockAvood has pointed out tliat 
if traction is jjiaib*. on tlu* guh(*i*iiaculum in a fetus, in Avliom the h'stis 
is aliotil to jiass thi-ough tlu* alulominal Avail, not only tlie processus 
vaginalis and testis tnovi* dowiiAvar<ls, hut also tlu* ])(*i‘itionenm lining 
the ]»ost(U'ior Avail of the iihdomen. 

The infer(‘nc('. is, then, olivious, that if tlu* proc(*ssiis vaginalis and peri- 
tommm of the iliac fossa are drawn doAvn liy the muscular iihres of the 
gulieruamdum nmb‘r lunanal conditions, tliesc*. lilircs .may lie instruTnental, 
umh'r cxct‘ptioiial cin*iimstaiic.es, in hringing doAvn a sc'cojul j)roc(*ss of 
})(*ritonemii. A ]iypcrtro])hy of tlu*. smooth muscular fibre appe^ars to he 
present in infantile hernia, ami it is su])posed that the undue traction 
hereliy (.'xercis(*.d uj)on the peritoneuiu of the iliac, fossa produces, as 
it Avere, tAVf? processus viigiua.lc.s instead of rme. Theoretically, these 
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proec.‘!st!.s noeil not be liiuitiul to two, ami in fact pouclies are occasion- 
found on tlie posterior wall of iiifautile sacs which couiiieiiancc 
tliis supposition* 

For the perfect uiaiiifcstation of infantile hernia it is essential that 
the tunica vaginalis slumld he capacious. In the Miisiniin speciiuens 
that cavity is generally of considerahlo iiiagiiitiule, and reaches upwank 
Uvsually to the neck of the sac. The. various ap[)earaiices which thesi'. 
hernia? present are to ])C attrilyuted ])artly to the amount of distension 
and conB('(|uent elongation to whiiih tlu*. sai* has been subje(“.ted, and 
jiartly to tin*. stat(*. of tin* tunica vaginalis, as regards patency or olilitcra- 
tion. If tlie sac has been much distended, it will [)robal)ly be mon^ 
free in tin*. ca\ ity of the jirocessus vaginalis, and a}:)proa{*h more nearly 
to that variety wlu're. it is said to In* ‘‘ 2 )endent from tin; ring.’^ 

As regards tlie stab? of the proe(;ssus vaginalis, Air. I^oclvwvood tliinks 
he has Ixhui abb; to dellni^ four varieti(*s, depending u])on diiieri‘nc(‘S 
which an* re[iresented in Llic following iliagram * (Fig. 6). 

In Nos. I and 2 tlie processus vaginalis communicates with tin* 


No. T. No. 2. No. 3. No. 4. 



Flo. 6. — Diagriuii.s sliowiiig tlio v.-irictic.s of inf.intilc bcrtiia. 8. — Hernial .sac. T. = 
Testb. F. P. V. -:- Funicular portion of tunica vaginalis. T. P. V. :r: Testicular portion 
of proce.^^.sus vaginalis. 

abdominal cavity ; in Nos. 3 and 4 the process is closc’d at the np|H;r end. 
Nos. 2 and 4 represimt infantile hernia in tlie, funicular portion of tlie 
timi(;a vaginalis. Tin? closure of the processus aliove the testis and 
at tlie inner ring may give rise to a eyst (encysted hydrocele of the 
cord) in front of tin* lu'rnial sac, as Avas ohserv(?d by Mr. A. Wriglit.^ ' 
Pouches in Sac Wall. — Tin? pouches Avhich are sometimes found in 
tlie posterior wall of th(\s(? and otlier lierniiie of congenital origin liave 
been already mentioiu'd as Iieing probalily formed in a manner similar 
to that of the hernial sac itself, but appearances are occasionally met 
with which suggest anoth(?r mode of origin. Tlie spermatic artery gives 

* I am indebted to Mr. Lockwood for permission to reproduce this diagram. 
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off brandies to tlie peritoneirm, especially in the neighbourhood of the 
mtfirnal inguinal ring, '\vl)ich take a retrograde ITence it lE-iy 

bo inferred tbat lliis artery, as it (h'.scends with the testis, moves more 
rapidly tliau the peritoneum. It is not dinicult to ineagine, therefore, 
that a branch may ^sonK‘times dmw down a ])ortion of ptn'itoneum in 
advance of tlie rest, and tlius produce a poneli or fold. A ease recorded 
% Lf^jard illustrates very w(‘ll th{> practical importama; which the diver- 
ticula in congenital sacs sometimes acquire.^" A largi', liernia in the 
tunica vaginalis was a|)|>arently reducible, but ns symptonis of strangula- 
tion continued, Lejard o]»ened the. sac, and found at tlie back and inner 
side of it a small diverticulum of the wall in which a hx^]) of intestine 
was tiglitly strangulated. 

Interstitial luuTvia involves so many eonsideratioii.s, heyond those 
merely pathological, that it will he more c.(aiv(aiiently treated in a 
future section, to Avhich the reader is rrderred for a description of tlie 
constitution of its sac.. 

The Ordinary Sac — Its Formation. — The sac of an ohliqiu' inguinal 
luu'nia. may Ixi used as tin*. typ<‘ of an nrdinary sac.*., l')ecause tliis is the 
most e.ommou of all iKuaiia', and tlie. stages 'of it,s formation are most 
easily watched. .At first a slight hulging a])pe;irs at tin* site of the 
internal inguinal ring, whicli is oidy u<>tice<l Avheii the abdominal 
muscles are in action, and wblcdi disappears again as the action (‘eases. 
It is better api>r<‘ciated l)y Ibo siglit than thi‘ t(»nch, as Malgaigne said. 
The pc.'ritonemn returns nneliangcHl to its })lncc liy virtue of its natural 
elasti(.*ity. This faculty of th(‘ s(*rous inemhrane of uudc'rgoing <listen- 
sion and recovering itself long since (mgagc.d th(‘ attcnitioii of Scar|)a and 
Clcqmd, and heeanu' with tlumi the su]»j«H*t of experiment. After de- 
scri])ing tha variations in the thickness and strength of tin's memlmine in 
ditferent individuals at the same |>art, and in tlie sam(‘, individual at 
dillerent parts, CloqiU't goes on to show^ that tln‘. very thin and delicate 
kind may possess the same degree of elasticity as the tliick' and strong. 
He stretclied the pcu'itoneiiiii over a ring, and loaded it with dilferimt 
weights. He found that it was thus depn‘ssed into a jioeket, and r(diirn(Hl 
to its original state when the weight Avas removed ; hnt in some instances, 
according to tlu‘ amount of the Aveight or the duration of il:s application, 
the recovery Avas imperfect, and a pcrnianent dilatation remaimxl, just as 
it appears to hcAvitli the peritoneum at one of tlie ojienings Avhere hernia 
occurs. After repeated liulgiiigs tlu'. momhrane at length yields, and pre- 
scirves the form inqux'ssed upon it. A pouch coimcs forAvards over the 
spermatic cord, and lengthening, as it descends the iiigninal canal, becomes 
funncd-sliaped, or like the tinger of a glove. In this stage the mouth of 
the sac is its Avidest part. Tlie peritonoum. lining the lower part of the 
abdominal -VN^all is so closely connected Avith the transversal is fascia that 
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it liardly admits of displaceiiient, but in the iliac fossa its attacliments 
arc#(tuito loose.* It is, tliorofore, from the pcritoneinn below the internal 
abdominal ring that tlie hernial pouch is probably furnished. 

AYliether the lunnial sac is formeil l^y clisplacjcd or distemded ])ori- 
toneuni is a point tiiat has given rise to soiue dilfereuce of o[anion. 
Tlie facility witli which tlui peritoneAiin perniits ol change in the 
sljapc and in the position of vistMira witlH)ut any manifest change in 
itself, makes the cpiestion dilhcult to determine.^® In certain very larg(i 
ni])tures tlie peritoneum in the alxlommi is obviously displaced ; so also 
iji the, lirst stages of the formation of the sac the serous membrane pro- 
bably undergoes a change of placii. Hut the sac soon adhci'es to iieigli- 
bouring i)arts, and its further increase a}>pears to de|>end upon a gradual 
extension. Such is the opinion geiiea’ally Iield by the best writers up to 
tlie time of Malgaigne, who has (uidorsed it ; but it is not the doctrine 
of Cloquet ami 1 )eineaux. 

Wlien th(i sac is of recent formation it is })08sible to draw it witliin 
the abdomen in tln^ d(?ad body, but it is doubtful if tliis often occurs 
under tin* ordinary conditions which are present in the living. During 
tlie op(‘rations for the so-called “ )‘a<lical ( nre of h(‘rnia frequent 
op])ortunities occur of determining the reduciliility of sacs, and it is 
abiiost always necessary to maki* some dissection, to free tliem from 
the attaclinn'iits wliicli hold them in place. It is inqiroliabh*, then, 
tliat with ordinary taxis tlie sac rc'turns after its contents. A few jire- 
jiarations of Cloipiet’s, liuwever, give some (amnteiiauco to the belief 
tbat a Iiernial sac* may retniai sjiontaneously under fa\'oura])le eircaim- 
stances, tbat is, if it is no longer tilled by viscera ; and changes in tlie 
al)d(.)minal contents are sometimes followed liy tlie disap[)earance of the 
Jiernia, and thus, jiresuiualily, liy tlie reduclioii of the sac. It is not 
uncommon f<;u* a riqiture to disappear during i>regnancy and remain 
cured, .as if tlie sac were withdrawn from the canal by tin*, rising of the 
uiernsd** Yet it by no means follows that the inire of the hernia involves 
the reduction of the sac. 

The ].)res(‘iice of the sac in the inguinal canal causes stretething of the 
anterior wall, so that tlie tendem of tlie external oldhpu*, when the muscle 
is ill action, ].) resents an elevation, as if it co venal a tulie. Hut this 
dilatation is not always confin<*d to the anterior wall, for sometimes the 
posterior wall of tin* canal yields to a mucli grt*at(u* (extent, and makes 
a considerable projection into the abdominal c.a\'ity.-*^ 

When tlic sac lias passed beyond the ext(?rnal inguinal ring, and meets 
Avith less resistanee, it dilates in all directions, and takes a flask shape 

* '^Phia lodsenesa of the poritoncuin in the false pelvis was noticed by Hunter, 
and has lately been insisted upon by Mr, Lockwood as showing whence the sac is 
derived. 
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or pear shaj>e. If left uncliecked it may attain a very large size, until 
its fnrtlier increase is limited by there being no longer any viscera in<tlie 
abdomijial cavity capa]3l(*. of displacement. In the scrotum the sac is 
enclosed within tlie sheath of the spermatic cord, and oftentimes the 
two become intimately blended together. 

The Sac Wall,- The serous membrane forming tlie sac* is generally 
of the same thickness as that of the peritoneum from whi(*h it is derived, 
or it may be a littl<‘ stout(?r, but the coverings of tlie sac sometimes 
become vt*ry <leiise. Arnaud cut through the sac; of a very old l)ubono- 
cele which ’was 6 lines thick, and De llaeii saw twenty layers divided 
before tin; |)(‘ritorioum was reached.* 

The density of the coverings, howaw(‘r, does Jiot invjiriably correspon<l 
with tlie ag(; or tin; size of tlie hernia. Tii some larg(* and old ruptures 
the parictes are so thin that tlic form and movennmts of the intestines 
can be seen tbrougli tlnmi. It is iisnally in femoral and umbilical berniiB 
that this occurs. Tin; integuments may even become so attenuated that 
they give way sjiontaxieously. A wo]))an, fifty -four y(;ars of age*, liad had 
an inguinal rupture for ten years, and never liaving worn a trinss, the 
tumour at lengtli roaclu'd a very considerable size. At tin; low'or }>arl tlie 
skin became eczematous. AVhilst she w-as one day Avalking in the street, 
and not making any particadar clfort, the hernia., suddenly burst with an 
oudilde snap. She sank do\vn, and her boAV(*]s rcsteil on the ground. 
Recovering liersolf in a fcAV mommits, she gatliered u]> the intestines in 
her apron and made the best of her way homo to lied. 8]n; lay there 
for seven hours before l)r. Schiillc.r saw' tier.-' Ite found a rent in tin; 
sac, 8 centimotres long, tlirough wduclL tin; l)Owa;ls [irotruded. After 
the gut Jiad been cleansed ainl returned, tlie waaind w^as sutur(*d, and 
the woman recovered. 

In some (;ases all tin; parts of tin; sac wadi arc tliick(*ru;d, and in tlieni 
the serous lining generally shows traces of inflammation. Thus the 
lining of the sac in old hernia; oft(;ii pr(;si;nts folds and wulnklcs, which 
generally run in a lojigitudinal direction, or the interior may have a 
mammillated a|)pcaranc(;. Michon found at the low^cr part of a scrotal 
sac an interlacemcjit of fibrous bands closely rcscmliling, exce|)t in colour, 
the flesliy coluimis of a hypertrophied auricle.-'^’ The wall of the sac is, 
in rare instances, much indurated in old persons, so as to have almost 
tlie consistence of cartilage. Clo(|uet found this to occur in the form of 
irregular plates, wdiich wa;ro sometimes |»resent in larg(; numbers, and 
which had uiudtered spaces of tlie sac wall intervening hetwa;en them. 
The inner surface of these plates is smooth and s(;rous, and they may 
project into the hernial cavity. Tliey liave now and tlien been found 

* It was found by Theden three-quarters of an inch thick, (Neue Erfab. ii., 
quoted by Hjyacock on Hern., 1850, p. 30.) 
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affected with calcareous degeneration.* SonietiinevS the wall of the saci 
si^ffers degenerations of other kinds. Jonnesco has collected several 
cases in which the sac was infiltrated with tubercle. In other instances 
malignant growths extciiid from the viscera in the sac to its wall. 

Relation of the Spermatic Cord to the Sac. — An obliqiK'. hernia 
always comes ont at tlie intfirnal inguijial j’ing above the constituents 
of the/ spermatic cord, and as it makes its way down the canal has the 
cord behind and the cremaster muscle in front of it. "When tin* hernia 
hecomes scrotal, tlie cremaster still forms one of the anterior investments 
of the sac, an<l often undergoes considerable hypcrtrojrhy. It then covers 
the front and sides of th(‘. sac with a tracery of strong muscular hands, 
which may he as mucli as i centimetre wide and 2 millimetres thick.-"' 

Mouth of the Sac. — When tlie lieiaiia is fully forimsl the mouth 
of tlie sac is usually rounded in outline, but it is sometimes oval or 
iiKU'cly a narrow chink. Ji,s vsize varies within very wide limits, for it 
may lie so large as admit the. hand, or so small as to pi'event the entry 
of the little finger. 

In very large scrotal ruptures the mouth of the sac. (nilarg(*s, chiefly 
at the ox])ense of the inm^r juirtion of th<* |)osterior wall of the canal, 
till tlu‘. internal abdominal ring is directly behind the external ring, and 
tli(‘, ol)li([uity of th<} canal is dc'stroyed. dliis takes ]ilace, however, 
iiuieh less fre(piently than the statements of authors seem to im]>ly, for 
there are very few oblique hernim in which llio oblique diree-tion of the 
neck is not manifest, and in which a considerable part of tlu^ ])Ost(*rior 
wall of the eanal is not ])re8erved. 

Tlie neck of the sac. in oblique inguinal Iiernia is the [)art hetwi‘Cii 
tlie external and inhuaial alidominal rings, or if the sac begins to dilate 
immediately after i»assing the latter ring, it is the ])art a.djaeent'' to the 
mouth. In fully dcvelo^ied heiJiiie it is usually the narrowest part of 
the sac. The peritoneum, wlicre it ])asses through the aperture of exit, 
is tlirown into radiating fohls or wrinkh's, like “a purse drawn througli a 
ring.'^ Thes(», folds are not found in every ease ; there may h(‘ hut one, or 
they may be present only at the part when*, the neck of the sac meets 
witli much resistamuq as at the inner border of the internal ring or at 
(Iinlbernat^s ligament. Traces of thcvse folds may often he seim about the 
months of sacs as deliciate .radiating lines, termed by Clocpu't stigmata. 

Demeaux supposed that if tlie sac is drawn hack into tlie abdomen 
soon after its formation, the folds or wrinkh^s at the mick disappear. 
But if the sac remains in sitiiy the sides of the folds adhere and thene<*k 
becomes permanent. The folds at lirst cohere by means of the plastic 

^ A large bony plate, 3 inches by 3 inches, at the bottom of a hernial sac, is seen 
in a preparation in Guy’s Hosp. Mus., No. 2494, as also in Nos. 291 and 292 in the 
Musde Dupuytren. 
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effusion so coininon in siu'oiis memljranes, and ultimately are more or less 
ohliterated. Dcmeaiix described an abundant vascularisation of the si^b- 
seroiis tissue (ff the j)art with vessels converging towards the neck of the 
sac, as a preliminary to tlie union of the folds and the organisation of 
tli<j neck. Tin's v-isciilarisation has not Ixhui okserved by later autliors. 
In a subsequent stag(^ J)emeaux“® tliouglit the n(!ck underwent contrac- 
tion, and was no l(»nger capaT)lo of dilatation. 

1'he neck of tlie sac may preserve its <»riginal cousist(‘nce, apparently 
for an unlimited [)erio{l, but it may, on the contrary, become indurated 
and tljickene<l. M, Gosselin lias shown that, witliout undergoing any 
manif(‘st change in thickness, it may hecome wliolly inexlensible.*'^^ In 
some eases the lu’ck of the sac is snrroimded by a dense ring of librous 
tissue; or the p(‘ritoiieum itself uiay be indurated and form an annular 
thickeuing, as may h(} seen in s<jme specimens in our IMuseums. 

Peculiarities of the Sac. — ^The unusual a])]»earanees in hernial sacs 
will JiOAV iKi considered, and may be arranged under four lieads : — 

1. Peculiarities of the sac c-auscal hy ])arls outside of it. 

2. P(iculiarities of the sac. fnaii unequal yielding of its walls. 

3. Peculiarities ot the sac dej>end jug on its partial or total obliteration. 

4. Several sacs by tlie sanui or hy different openings. 

(i.) The sac itself may he uniform in outline, but may be held down 
l)y liands crossing ov(‘i’ it, and may thus haY(^ the appearajiee of being 
embossed. An instanee of this is given in Fig. 7, wliieli is taken 
from Hesselbaeh, who found a femoral hernia divi<led into live partitions 
hy the dilated meshes of the crilaHorm fascia. It is not uncommon to 
find one or two ])romineuees of tin's kind iji femoral lituaiia?-. There is a 
speeijiicn in tlui Museum of 8t. Thomas’s Hospital in which a band 
crosses tlie sac of a femoral hernia nearly vertically, dividing it iut(^ two 
unequal ]>artitinus. 

(2.) As a hernia enlarges, the wall of the sac <lo(‘S not always expand 
equally, hut yields in one or more places, Avlu-reby bulgings and secondary 
cavities an; formed. 

A cas(; came under th(3 author’s notice of an inguinal sac liaving a 
roundinl o[)cning at its lowest part, through Avhich a small protrusion of 
the lining moml»rane eseapod. In this instance the coverings of the sac 
api)eared to have yielded. Tlu^se local projindions of tlie sac may, in 
rare cases, be vm-y numerous. Clocpiet foujid a leit inguinal sac in a 
man, act. 40, wliicli Avas embossed all over like a cluster of grapes, 
Sometimes the sac terminates in tAvo diverticula, whicli are generally 
.small, but may attain a great dength. A dropsical patient, under Aston 
Key, had two pouches depending from the sac between 7 and 10 inches 
in length.-® In this class of cases the c.avity is deeply divided by a septum 
more or less perfect. Tliis septum may Lave a longitudinal direction 
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from below upwards, or l)e placed transversely. These appearances may 
l>o«found in ordinary sacs, and in those formed by the tunica vaginalis. 
The mode of formation of the se])ta is uncertain. A preparation in the 
College of Rurgeoiis suggests that tliey may sonn^times be produced during 
the continued dilatation of the sac in the ju’eaence of adhesions or false 
membrane.s.^® There are instamies in which pouches appear to have 
been caused by the use of too forcible taxis.^^ 

(3,) After the reduction of the contents of a liernia the sac remains 
niirediicGd, and, if no furtlier protrusion occurs, may undergo partial, 
if Jiot total, olditoration. Lc I) ran observed this beliaviour of empty 



Fig. 7. — A femoral hernia of which the sac is divided into five partitions by ban 
f the eribriform fascia. {After Hessclbach,) 

sacs early in the last century, and says that ho openctl many bodies of 
those who had ke])t tlicir ruptures reduced by trusses, and found the 
entry of the sac very contracted and narrow, lie also opened severfd 
children who liad died of different diseases, and had had ruptures in 
infancy cured by the use of trusses. In all of them the hernial sac wavS 
present, its orifice was contracted, an<l the. cavity still admitted a probe. 
This tendency of the mouth of the sac to contract under favourable cir- 
cumstances was of course well known to Hunter, who madci use of it to 
explain a peimliarity whicli is named the hour-glass contraction of ilie 
sac. A constriction divides the sac into two parts, whicli are in free 
communication Avith one another, or are separated by a narrow orifice. 
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Hunter supposed that the lower half of tlie sac liad formed first, and 
had been partially obliterated, and that aftciAvards a second protrusk>n 
had pushed before it tlie old sac, still contracted at the site of its neck.'^'^ 
This idea Avas taken up by later writers, who used it to explain the cases 
wliere a suc(;essi()]i of dilatations and contractions occur in the length of 
the sac. It is probable tliat in many such instances the hernia is really 
in a portion of the processus vaginalis Avhiclr has undergone partial 
o])l iteration at sevm*al places. A constriction in tlie sac may occur at 
the external ring, and has been kiioAvji to lead to fatal consequences. 
M. Perrin was called u}K)n to redu(‘e a hernia ; lait, though the bowel 
returned, he was unable to follow it Avith his finger along the inguinal 
canal on ac<*<)unt of Avliat seemed to l>e a iiarroAv external ring. After 
death a constriction at that level Avas fonnd in the sac itstdf, tlirough 
Avhicli tlic gut liad Ijcaui rtnluced ; Imt a ])ortion still remained in the 
inguinal <‘.anal between tlie inner and outer ilngs, and had suiTered 
straiigiilation.-^'^ 

. The latend cavities Avhich are found in sacts, and even those exceed- 
ingly rare diverticula whosi^, orifaaxs look doAvnAvards, have been explaim‘d 
in the same maumir. It lias l)eeu supposed that at first the mouth of 
the sac has been partly closed, tind that then a. s(‘cond protrusion has 
come doAvn Avliich, instead of driAUiig the old sac in front of it, has }>asse(l 
by, leaving tin? first sac as a lateral olTset. 

When the neck of the sac is cumpletely obliterated, the part lieloAV 
may remain collajised or become tlie rei^cqitaclo for anotlnu' sac. It 
may also be filled Avitli serous fluid, formiiig liydTO(‘ele of the sac. 
The protrusion of a ncAV sac into an old omt, closed at its month, 
seems to occur moi’e often Avith femoral than Avith inguinal herniaD. The 
Ixjst knoAvii instance is the preparation in the College of Surgeons, which 
is figured in iMonro^s Avork, Avhere an old sac contains ii recent hernial 
sac, and tAVO or three smalhir obsolete sacs at its sides.^*''^ Less com- 
plicated examples of this condition occur not unfrequcntly in the records 
of surgery. In a strangulated femoral rupture, Avhicli Avas operated 
upon l)y Mr. 11 . Marsli in 1876, the incision opened a large sac, 
filled Avitli straw-c.oloured fluid, into Avhich projected a second sac con- 
taining a knuckle of intestine. The Avails of both sacs were afterAvards 
found to be continuous Avitli the parietal peritoneum ; but tlie outer sac 
did not coraniuriicate Avitli the abdominal cavity, as it Avas firmly adherent 
at its neck to the small liernia wliieh it contained.^^ The sac, after 
obliteration of its neck, may reiiiain collapsed beloAV^, or be filled with 
serous fluid. 

Just as an andmit sjic may be beloAv or at tlie side of a recent one, 
Avith AAdiich it still commuiiieatcs, so, Avlien the jiassago between the tAvo 
sacs is conij^etely closed, a serous cyst may be found terminating a recent 












PECULIARITIES OF THE SAC. 


93 


sar, or ])lace<l at one side of it. I^c Draii gives a ca8(‘ of rigid, scrotal 
lici^iia which was treate<l and retained hy a truss for a nionth.''" A 
swelling of tlie scrotuiu still siihsisU^d, which, afttn several fruitless 
ta])})ings, was (‘xtir])ated. Tht‘r(‘ Avas hydrocele of the sac, <‘ncy.sted 
hydrocele of the (M)rd, and ]iy<Iroc.(*ie of the tunica vaginalis. Tli(‘. neck 
of the sac had l)een conipletely o1)lit<‘.rat(‘d in this case ; hut it sonie- 
tiin(*s hap})ens that the mouth is occuta<‘d hy omentum, seldom l>y gut, 
wdiich, l)y adhesions, occlude it. 

A vei’V curious iiistanc(‘ of hydroceh* ot the sac Avas d<’scrihed hy Alh. 
R(.)hin. An old Inu’nial sac, during life, sinmlattMl a cyst of tin' inguinal 
region. 'I'he Iluid Avas ahsolut(dy irr<Mlucihle. No droj) of li(|uid ( ould he 
made ]>ass into tlie rdidominal cavity. (.)n disscaU.ion a ‘‘omniunication 
was found l)el wtaui tin* sac and the peritoneann wliich easily a.dmitted the 
finger. 1dn* orifiee Avas ohslruct(‘<l Ijy a fold of tin* serous lining of the 
sae., Avhi(*h formed a A'alAU'* ; ;nid also 1)V a piece of (*iiieniujn, Avhi(*li 
l!oat»‘d and }>lngged the op(‘ning Avhenever t he cyst Avas ])r(‘ssed. Similar 
cases laid hi'en previ(msly descri]>e<l hy Horn*! and 1 hiplay.'^'* 

Of all the irn*gularili<‘s in the shajx’ of In'vnial sacs hillicrto iioiieed, 
hy far tin* most common is a single- eonstrici ion, ^^■llieh is gcmerally 
Ira I i.s verse, ])ul may have an ohliipu' or even vertical direction. 

(4.) Wlien more Ihian. <Mn' Inaaiia occurs in tin* same i]nlivi<lual, they 
do not, as ;> I’uh*, a]>])ear together, hut su<*c(‘ssi vely. Tin's may h(> seen 
in tin* Siatistieal Tables at tin* heginning of tin* hook. It is only in a. 
few of the donhh* ru[»tures that tlie Iavo jn'otrusions an* (‘ontenijiorary in 
origin. Among male inguimds, 4.7 per cent. ar<‘ doid)Ie at idie lii-st- 
ons(d,, and there? is no instanee* aimaig tin' 20,999 persons coiipjrisr.d in 
Tables T. and II. of an inguinal and hmioral li(*rnia ])i’ot I'lid-'d at the 
same tinn*. When the eomhination oecuirs it is generally the inguinal 
hernia Avliich forms tirst-. Min'li tlie most eoimiion of all iIk'.’.i; e-omhina- 
tions is tliat of l(*ft inguinal and right femoral. 

ore rare still is it to ilnd two inguinal hernia* on the same side, ainl 
when this takes phua* tliey are generally sejiarate'd hy the I'pigasti'ic 
artery. Of tliis an <‘xam]>lc is |)ri‘senleel in Plate* IV., whiedi slows an 
olilirpie anel eliroed heuaiia on the left si<le. 

Lastly, a few ease's and s]n*ciim?ns are [H'cserve'd of Iavo o])li(jue‘ hernia? 
cn tlie* same side. In 8ir Astley (Joojier’s AAa*ll-kne>Avn jilate, si\ hernia* 
are se'en ; Iavo external and one int.(*rnal to the* epigaslrie* arteiy e;ai each 
siele.''-^ All the*.se sacs ai)[)ear tei ha\'e. been oceu|)i(M], Init wlmrc twa> 
hernial sacs of the? s;ime* kind exist togethe r, eine- has geiiej'ally ce*ased tf) 
contain viscejra. Such s(*ems to have lieen the* case in tin- (vvo following 
cxfiinples. There is a sjiecimen in the C-ollego of Surgeons sliowing tAve> 
oldiipie inguinal sacs, one hchinel the either, of Avhich the* anterior seems 
to be* e;)])Se>lete.‘*^ The' Corel Avas at.l:ache‘d at the hack eif tlie posti'rior sac 
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and lower part of the anterior sac. A similar si)ecimen is found in tlie 
Museum of St. Hartholomew’s Hospital, but the sacs are side l)y ^de 
and the cord behind ])oth. The inner sac is a])parently obsolete.'^^ 
Specimens are occasioiuilJy met with in which one sae ap})ears to have 
become o1)Solete, aiul ev'^on to liavc iKicn nidueed into the cavity of the 
abdomen by the growth (^f a s(*cond.^^- 

Cloquet asserts that two, or even three, inguinal sacs may be found 
internal to the epigastric artery. Demeaux possessed a specimen of two 
femoral hcrnix on the left sid<^, one of wliicli Avas internal, and the 
other external to the e|)igastric artery. 
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CHAPTER XIV. 


CONTENTS OF THE HERNIAL SAC AND THE RELATION 
BETWEEN THE SAC AND ITS (CONTENTS. 

Contents of the Hernial Sac.— Tlie viscerji uliicB have tlie freest 
range of nioviniieiit are the most coinruon eonstitiients of a liernia, aaul 
thus the omentum and ileum, oiu* or hntli, in tln^ great majority of cases 
occupy tlie sac. Arnaud performed 800 o])e rations foi* hernia, and fouiid 
omentum in omr-third of lliein ; tint (clinical ohservation makes it pr(»l»aT))fo 
tliat Ids (‘stimate is t^io low, and that the majiu'ity of hernias conta,^i 
omentum.’^'' ^ 

llie same autlior, who wi'Ote a considerable treatise on this subject, 
thought that tliere is no beruia of the omentum in the V(*ry young. The 
epiploon, according to 1dm, is not found in the fcetus or in tender im 
fancy, and does not hegiu “to take that fatty cojisisteiice winch makes 
its tru(.^ (.*ba]’a(‘ler till towards tlie age of live oi* six moidlis. “In youtli 
it seldom descends holow tbe l(!vel of the uml»ilieus.^^ Tlie residt of 
more r(‘eeut observations is iji accordance witli those of AriiMiid. F6r(i 
found the omentum Idgli u[» in tlie iiew-boni, hut in cliildreu of one 
year to lifteeii inontlis it was not. randy as low as the jiuhes - He him- 
self had a ease of left ingidnal ejiiplocele in a. child ag(‘d four years. 
There is a ])ii‘Co of omcmtuni in tlie Golh'ge of Siirgiions wldcli occupied 
the sac of a left inguinal hernia in a female infant aged tlmH? months.*^ 

Uan? ill infam y, lint common in adidt age, tli(‘- omentum in hernia 
descends moiv. often on the left side than on the right, owing to the 
natural inclination of lids memhrane to th(3 loft. In douhle hernia, 
whetlier inguinal or femoral, it is occasionally found on both sides at 
once. In ordinary cas(is the small int(^stine and the ejdploon keep) tire 
same relation in the liciadal sac as they liave in the abdominal cavity. 

Draii noticed this simjile fact,^ which lias often been lost sight of by 
writers on liernia, hut it is Avell Avorthy of attmition, for it becomes of 
the first importance when tlic surgeon proccials to the reduction of rup- 
Lui’cs. The omentum generally lies in front, and tlie lioAvel is added 
from behind, so tliat the part wldch last desceiuhMl is at the hack of the 
sac ; hence cveny eieh^avour ninst he made to return that part first. 

' Of tlie other viscera Avhich may enb'.r a li(‘rnial sac in the groin, the 

Mr. Bryant in 88 herniotomies found the omentum j)re8erit in 37.4 per cent. 
Reichel in 83 herniotomies found the gut only in 45 ; gut and omentum in 32 ; 
omentum dftly in 6. 
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jejminin, culoii, and chl'cuiii stand next in frequency after the oniontinn 
aiiA ileum. Among 417 eases of liLuaiiotomy eolleeted ]»y Jh ininer, tlie 
large intestiiKi was found in the sac in 6 per cent., and tlie ciecum in 
2.8 pcir 00111.'*^ Among inguinal herni® in Avonien, the ovary, eitlier alon(.‘ 
Or in company witli other vise-era, is found in 1.2 per cemt. 

Of the remaining organs, nearly all have heen met witli in lu-rniie in 
tlie groin, tin* only exu-eptions Ix-ing tln^ liver and jmnereas. Dr. (1 C. 
Wendt descril)ed a cas(i of right inguinal hernia in a Avoman, ret. 86, 
which contained the kidney.*^ The s|)l(?en Avas found l)v Ruysch in the 
left luirnia of a humphacked Avonian, who Avas so «leformed that the 
ensiform eartilag(‘- almost tom-lied tlie juihes." Sir William LaAvriaice 
operated on a woman Avhose gall-hkuhler had eiitcrc'd the right eiural 
ring. The incparatioii still shows the groove around its lower end 
Avhere it snirererl constrietion.^ The urinary hladder may eseajx*. in 
several situations. 

A rupture may not only eon tain a part or the wliole- of tlie Avomh, lait 
a foetus may he devehqied within it Avhilst tlms displaced.’’ According 
to Adams, tlie ear]i(^st ease of this kind was that of Nicodmiius Pol, 1531. 
Aftiu' Ca'sarian seetioii, the iiioIIho* lived Uirtie days, ami the child li 
years.^^ Among the rarer (‘onstitiients of a hernial sa(' is a Meckid’s 
diverticnlum, whieh may Ik; found alone, or an appeielix cj»i|.>loica.* 

Hesides its legitimate conhaits, a hernird sac may contain certain loose 
bodies, Avhich ari.; generally d(U'iv(Ml from the a])])eiulie(‘s (‘])i|Ah)i(ae. 
They usually present themselvies in tin; form of small oval hodi(\s Avith a. 
smooth surface, and may hav(; at om; extr<*mity a. slight (hqax'ssion (»r 
trace <»f a yiedicle. Tlu-y liave a nm-leus of fatty suhstaiicc*, ;ind are 
enclosed in a white shining c.apsuh' of lil)r«»us tissiu-, wliich may givi- 
tlieni a very firm consistence. ]Mr. C/anhm found one. Avliicli lie, Avas 
a 1 )lo to 3 uove np and down in tlu; sat*, hut could uol- n-tiirii iido the 
abdomen.^ ^ When the. sac AA’'as opened, it fell out on tin; lloor, and 
liounded up like a j/iec.e (»f iiidiarul>h(T. Devil h* found two sacs, om* 
on eacli side, coiitainiiig <nie of these hovlies a[)ie{*.(*J- His ex|>lauatiou 
of tlieir formatio]! lias l.>ee.u a.cce.jited hy sevei’al sulist.Mpioiit Avriters in 
the Pathological KSoci(;ty’s Transactions. In general, tin; jualicle of the 
ap[)endix ej)i[)loica. heeonu;s so attenuated that it lireaks, and the body is 
set fret; in the ahdoiJicii or Inuaiial sac; Imt in a casi; of the late Mr. 
Cooper ForsteiAs, the pcdiele gradually l(;ugthein*il, so tliat tlie a|)[)endix 
was found at the bottom of the sac still attached l»y a cord, 3I inches in 
length, to its jiarent intestine. 

* Layer has recorded a case from Gussenbauor’s KJinik of left inguinal hernia in 
which he found a callous, thickened appendi.v cpiploica, 5 centimetres long, by whieli 
a part of the sigmoid flexure had been drawn out into a funnel-shaped diverticulum.. 
(Centr. f. Ohir., 1SS6, No. 40, p, 6S9.) 

G 
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A Jeriuoid cyst has l)ecii fouiid loose in a hernial sacd^ Keichel found 
in the sac of a strangulated hernia two hydatids along with the gut. 
The woman, aet. 47, was suifering from Iiydatid of tlm liver. 

Large Hemiae. — A hernia of large dimensions contains many organs, 
so that tin? small intestines and omentum, the colon, caecum, «and part 
of tlie stomach may descend into the sac.* Uesides their change of 
positioji, tlio \’iscera in sucli cases umlergo various changes from dragging. 
The stomach hecomes altered in sliape, hiluhed, the part, which enters 
the sac, l?eing separated by a eonstrietion from that Avliich remains in tlie 
l)elly. A good instance of tliis is ])reservcd in tlie Alusee Dupuytreu.^^ 
Tlie stomacli is mucJi idongated, and is narrowed at the l(?vel of the 
nock of tlie. sac ; the part within is 12 cmitimetri'S, and tliat without 
the sac is 25 ceiitimefcres in length. The, common hile ducd has been 
noti<‘eil to })(> \’ei‘y much lengtheue<l, tind in oiu? cas(? was so Avide tus to 
admit a middle-siz(Hl finger. 

Relation between the Sac and the Parts within it. — Tlie serous 
memhraue, wliicli forms tin? h<3rniai sac and iina\sts tlie parts c-ontained 
in it, is sulijoct k) iiiMammation, Avliich dilfers not essentially from tliat 
which attacks tlu* general }K?ritonoum or ilu? jdeura. In In'mia the ]>ro- 
cess is usually local and of no great st‘verity, Init it merits, and has long 
receivc<l, tlie closest atkuition on account of tlie adh(?sions to which it 
gives rise and from which jnay proceed such fatal e«msequon(*,es. 

Adhesions. — Tiie soft lynijih at first (‘Ifiised may Tk^coiik; absorbed 
and leave no ill heliind it, or it may be d(‘veloped into organised con- 
nective tissiK?, Avlioso consistenee may vary from that of a delicate thread 
to that of a lihrous tissue so dense as to resemhle cartilage. 

looking to tlu’se differeiici's in the conduct of the (‘(fusion, Arnaud 
arranged adluisions under three classes : (i) agglutination ; (2) ilu? fibrous; 
and (3) tlie Ih.'shy adlu?sioiLt 

The first (consists of soft unorganised lymph, Avhkli may lie broken 
thi’ough with thi? finger, and by nutans of which the contents may lie 
glued to one anotlier or to the sac wall, or the iiui(*r surfaces of the empty 
sac caused to adluire together. 

T 1 le “ tiVirous adhesion ma}^ occur in the form of one or many delicate 
threads, or as firm, lil)rous cords, sometimes of great density, ov as 
flattened or rounded hands. A fieautiful illustration of this adhesion 
is given in Scarjia's wcjrk, Avhorc a stream of fine threads appears to 
descend from a loop of intestine to thi? liottom of a hernial sac.^" lly 

* Stoll saw the fundus and left part of the stomach in the ring. M. Schmidt 
found in a “colossal” scrotal hernia the middle two-fourths of the much-dilated 
stomacli, together with other vi.scora. (Berl. kliii. Wochenschr,, 1S85, No, i, p. 10.) 

t Aruaud added a fourth, the spongy adhesion, which it is not neces8ar3" to consider 
here, a.^he intended by it the adhesion of new growths. (Dissert, on Her., by G. 
Arnaud, trans,, 1748, London, p. 274.) 
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a single cord the onientum sometimes adheres to the bottom or sides 
of tke sac, and is elsewhere free. This cord may l^e several inches in 
length, so as to permit the reduction of the parts to which it is fixed. 
On the other hand, the adhesion may take the form of l^ands passing 
from one part of the sac to another. An example of this is given in Sir 
Astley Cooper's fifth plate.^® A band, forked at eacli extremity, crosses 
transversely the lower part of the sac.* In descri])ing this preparation, 
Sir Asthiy Cooper explains the mode of formation of these bands by 
supposing tliat the walls of the empty sac are united by recent lym])h ; 
and that if a protrusion of viscera then takes place, tht^ adhesion may be 
stretched without being severed. Thus by re])cated protrusions the 
uniting medium is <lrawn out into a thrca<l or band.^® 

One of tluise brands has been found crossing the mouth of the sac, and 
})Iaced obliquely like a valve, sr) as to make reduction impossible."^ In 
another instance a looj) attached by each extremity to the mouth of the 
sac lias constricted somci coils of intestine, and lias Ihmui returned Avith 
them to the abdominal (tavity, still liolding tlicm in its grasp. 22 lu a 
still more romarkalile cavse tlic adlujsion appears to have been moulded 
])y the neck of tlie sac into a circle throiigli which the intestine 
descended. As a result of taxis, tlu* intestine was returned into tlie 
abdomen along witli and still embniced by tin? circular cord, Avliicili was 
its(>lf free from all attacbmeut.“-^ 

The ‘Mlesliy adliosion," as Arnaud seems to luivo understood it, dillers 
from tli (3 filamentous only in being nmre general. The parts under these 
v'onditions may bo so closely united that they can scarcidy bo separated 
liy dissection. The adliesions in a hernial sac may connect the contents 
to the sac or to one another. In tlie first case- reduction is not ])Ossible, 
ill the second it often is. 

Adhesions occur far more frequently lictween the omentum and otluu’ 
}»arts than betAvaieii tlio bowel and noighliouring parts. They are more 
<-*ommon at the fundus than at the neck of ilie sac, and when in the 
latter situation reduction of the A\diole protruded portion is impossihle. 
Adhesion between the liowel and sac is rare, except in cases of strangu- 
lation. Occasionally tlic omcntuiu is so universally adliorent to the sac, 
and Ijecomos so closely incorporated with it, that almost all trace of dis- 
tinction hetwecii the tivo is lost.-** The same thing m«ay happen, but 
less often, in entero-ejiiplocele, and the sac, containing the visiicra, V)CComes 
completely shut oil from the i)critoneal cavity.-^ Thc> oimuitum may 
adhere at two ^^oints to the sac, leaving a space l.KdAveen itself and the 
wall of the sac, through which a piece of intestine may pass ainl l)CCome 
straiigu kited. 

* In a case related by Pasturad a loop of gilt passed behind a band, like that 
described in the text, and was strangulated.^® 
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A\Tien Arnauel spt^lvc of the flesliy adhesion, it may he that he had in 
his mind tlie kind of attachment by Avhieli the eiBcnm may be fixed in 
a hernial sac ; hut Ik* did not expressly state this, and has left it for 
Scarpa to com[)leto tlie description. Scarpa divides tlie fleshy adhesion 
into tlie natural and the unnatural adhesion. The secoml of these is 
the kind of adhesion wliicdi has been last under consideration. By the 
natural flesliy adliesioii Scar]>a meant the attacliment of the caecum or 
sigmoid flexure to the hernial sa(?.‘^" 


The Natural Fleshy Adhesion. 

Hernia of the Caecum. — It is not [)ossi])le to ex}>lain the relation of 
the ciecnm ajid sigmoid flexure to the lieruial sac' without making souk‘ 
brief refereiicii to the lustory of the develo])ment of the great iHnvel. 

In the early stages of its growth the (‘men in, like the* small gut, is 
witliout the aljdorninal cavity, and ha.^^, in eouiinon wltli the small intes- 
tines, a eompletf* im'se'ntery, whieli is attached along the front of the 
sjmie. It is not unim|)orfant to n<»te. that in llu* ]»riniitive bowel there 
is not tlvit diliereuco in eaiihre between the^ two ]>ortions which after- 
wards hecoiiK'S so distirndive. As growth advances, the inle^stines rtdire 
within thc^ helly,* ami the. cmcum is at lirst near the umbilical opening 
ill the niiddh? line. The small intestines <K'(‘npy tlie riglit side (d the 
aluloineii, and gvnw downwards and to the h*t‘t. Perhaps, in ohedicnci' 
to an impulse thus inijiarted to it (Lockwood), tlie (aeeiim niak(*s a circuit 
around tlie alKlominal (.‘avity, pro(*eediiig first upwards to the. hdt end of 
the .stomach, thence a(*i‘o.ss the*, middle lim^ above and antei’ior t;o the 
small intestine., and lastly,, downwards to its final r(‘sting-juaee in the 
right iliai* fossa. During the ])('riod in which th(‘S(*. moveiuent.s are 
taking [»Jace, the e<jloji [)osscsS(*s a comjdete and ani[»lc mesentery. 
\Vh(*n it has reaelied its perniammt situation the vert ical pa i ts of the 
colon hecome ]»artly dcmiuled of |)eritoiieum at th(*ir })osterior surfaces, 
and ar(‘. attached ])y the siil)|)eritoijeal tissue to the. liack of tlie abdo- 
imm. fl.'his conics about cither heeause the growth of the l>owel outruns 
that of its serous eoven'ing, <»r, as laischka tlKnight, lieeaiiso the lateral 
walls of the ahdoMien, as th(*y enlarge, cariy with them a part of the 
peritoneum from ofl* tlie aseending and descending coloiis. Tin* sigmoid 
flexuiM‘, Avhicli dot's not leave tin? prticiiiets (»f the ahdomiual cavity with 
the rt‘st of the intestines, forms a large loop in the fadus, and lias a con- 
siderable nK‘S(Mitery. It may keep throiiglitmt life its loose attacliment 
to tlie iliac fossa, and the free mobility, Avitli whieh it is endowed, aeeounts 
for its fretpient |)resence in a hernial sac. The cieciim also, though occu- 
pying its normal [lositiun, maybe freely mo valile within a wide range, 
On account of the persistence of tlie ascejiding mescx’.olon. 

* About the tenth week of ketal life. 



HERNIA OF THE C/EOUiM. 


lOI 


During any part of its progress the csecuin niay he. arrested, and keep 
])er^nanently one or otla^r of tliose positions whieli it has been seen to 
oceui)y in the course of its development.* Tliese alterations of place, 
are only so far iniporlant hero that, lirstly, an ascending colon which has 
not reached tlie right flank is still generally provided with a mesentery, 
ofteii with a inesentiuy ccuntuon to it and tin? small intestines, and its 
caxaini has then a fiv^e range of niovenicnt ; secondly, that tlu^ caHiuni 
in these cases does not always attain its due magnitudt*.-"* Umhn* these 
(tirciuinstances, on ac(‘ount of its free mol)ility, tlii'. cieeuni may enter, 
not only a riglit, Imt a l(*ft licrnia, and when under its usual si/.e, will 
find entraiieci more readily. 

Til the early fodus the descending colon has a median j)ositioii at the 
lower [)art of the alidomcn. When tlie looj) of the sigmoid flexure 
forms, it li(\s across tlic middle line witli the convexity upwards and to 
the right. Tliis condition may he ]>res(mt at hirtli, and the loop may 
(weii reach as liigli as the; transverse jiart of tin? <lnodenum. As it 
sinks downwards lonards its ordinary jiosition, it may deviate to the 
right iliac fossa, where it has friMpiently heen found, and where it has 
the O])]:)oi'tunity of entering hernial sacs on that side.-^^ 

Air. Troves has ol)serv(Ml tliat when snl:)jcet to distension the sigmoid 
flexure or-cupii^s at first tlie right iliac; fossa., and thenee ]iro(M;eds up* 
wards and to the right. Tin* iner<‘ase in lengtli, and consequently in 
moln’lity, given to the large intestine hy dishmshm has lieeu also alluded 
to hy Air. Lockwood when referring to the ohsei’vations of Esquirol 
on tliis sLihje(;t.t 

The |)r(\senc(i of the ca‘cum or sigmoitl llexmii in hernial sacs of oppo- 
site sid(^s or of the same side has thus been aecoiinted for in tlina* ways ; 
either hy cliango of position of the bowel, or by unusual hmgtli of its 
pcritoiuiil attarhmeiits due to def(‘cts iu de.velopmont, or hy a <.‘.om- 
hiuation of these coiiditiuus ju-oduccMl liy distcJi^ion. It is diliicult to 
determine to what extent the last cause pi’cdisposes to hernia of these 
organs. 

There are still two other agencies hy wliicli the ejecnm may be lironght 
into a hernial sac. In an ordinary liernia eontaiiuiig part of the ileiun, 
if more small bowel d(‘seends, it may drag the ea.ciim and ascending 
cr>lon after it. This will take place all the mon‘. readily if any of tlie 
before-mentioned anomalies arc present ; hnt there is no reason for 

* This is thought to be sometimes duo to the adhesions of faital peritonitis. 

Scarpa thought it not improbable that fujcal distension might assist the descent 
of the cjecum {op. cit., p. 202). Dr. Gee related the case in vol. xx. of St. Rartho- 
lomew’s llosp. Reports, p. 21, of a small boy who was subject to habitual constipaticni, 
appareiifly due to spasm of the rectum. A lump was felt in the right iliac fossa. 
After death this was found to be an intestinal concretion lodged in the sigmoid 
flexure, which was enormously distended and lying across the hypogastriurn. 
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supposing tliat it does not occur even wlion the ascending colon is fixed 
in the usual way in its usual place. The second agency is that w^iich 
produces congenital hernia of the cfecuin. 

Congenital Hernia of the Csecum. — The peritoneal fold, which in- 
cludes the spermatic vessels in the emhryo, and at a c< retain stage of 
development connects the testis Avith the cjecuni, appendix vermiformis, 
and ileum on tlie right side, and tlie sigmoid Ilexiirc on the left, has 
already been mentioned as having been described by Lohstein, and 
a[)plied by Wrisherg to explain the descent of these viscera into the 
[>rocossiis vaginalis in the Avake of the testicle. Hcarpa accepted this 
theory of congenital ea^cal hernia, and a little lahn* ^leckel compared 
the migi’ation of tlie colon to that of the testis, lie calls it merely a. 
repetition of tlie process, and notices that it only ocenrs in inguinal 
hernia. The oft-quoted oliservation of »Serr(?s, Avlierel^y he associated 
the descent of the ca'cum Avithin tlie alHlornen Avitli the descent of the 
testis, Avas another sLq) in the history of this liernia. 

But it Avas not till after the recognition of the smooth muscular fil)res 
in the guliernaculum that the fvdl signilicance of Wrislicrg’s the.orv 
could he com])rehended. Jn commenting upon this discovery, tlie. 
illustrious Donders anticipated that importajit results Avoiild tloAv from 
it, iind further investigation of tlie giiberuacidum lias justified his 
opinion by jiro Adding an explanation of the mode of formation of con- 
genital CLUeal heriiia.-^'^ 

The following brief account of tlie proci^ss is principally diM’ivcid from 
the AATitings of ]\lr. 0. B. LoclvAVOod. Like infantile hernia, congenital 
hernia of tlio caecum difl'ers from others in this, tliat it a])[)ears to depmul, 
not as so many do, on a defect of dcA^elopment, hut ratlier on an excess 
ill that direction. 

The mnsciilar structure and attaclimmits of the guhernaculum testis 
have already been described, and it is only necessary to recall liere that 
at a CfO’tain period the loAver part ends over the pci’inpouin, tidier ischii, 
and scrotum ; and that aboA^e the testis its smooth muscular lil)res, to- 
gether Avith the spermatic \T>ssels and A’^as deferens, ascend under coax;! 
of a serous fold (plica A^ascularis) to the [leritoiieum, which lines the 
posterior Avail of tlie aluloiuen. Here the chiiT jiart of the unstriped 
muscle passes to the mesentery, A\’hich in fcetal life is common to the 
caecum and adjacent ileum. On the loft side it ends uruhu' the sigmoid 
flexure. After hirtli the fold disappears, hut some of the .smooth 
muscle of the plica A^ascularis persists as the internal cremaster. In 
congenital cascal hernia the peritoneal fold (plica AMSciilaris) is gene- 
rally still present, together with an unusual amount of unstriped muscle, 
distributed on the posterior Avail of the sac, and extending from the 
testis upwards to the caBcum. 
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If tho peritoneal fold (plica vascularis) were always found in these 
ca^s, it might be p/leaded, with Wrisberg, that this is siillicieiit to draw 
down the caecum after the testicle ; but jMr. I.oi‘kwood lias ineL with 
one, if not more than one case, where the plica vascularis had entirely 
disap])(jared. iVll that remained was a quantity of unstrijjed muscle 
arranged in the manner alcove described. Therefore, he coiicluded that 
the jiei’itoneal fold is not essential, luit that the smooth muscle is 
essential for the drawiiig down of the cajcum or sigmoiil ilex u re. And 
when this ha|)[)eiis, the smooth muscle is in gre.atia* abiindaneci than 
usual. The peritoneum of the .sacj is diirivetl from that lining tlie iliac 
fossa and back wall of the abdomen, Avhich, unlike that on tlie anterior 
abdominal wall, is loosidy connected to the parts beneath. 

The relation of tlie bowel to tho sac, which brings us liack to tho 
natural fleshy adln^sion of 8(iarpa, will be best I'xplaiiKnl by reference to a 
case detailed by Professors Pennett and (Junninghain, who, l.>y m(‘ans of 
transverse sections of a frozen I'ody, have been aide to demonstrate very 
clearly and ]K‘.autifully the connections of tin*. ])arts in this hernia. 

The sul>jt‘ct was a. [)ow(‘rful male, with a right scrotal hernia, con-' 
taining in front tlie lower part of the ileum arranged around its nu'sen- 
tery, which occupied tin; middle of the ])rotrusioii. At the outer and 
back ])art of the sac was the cjecum, vermiform a])pendix, and ])art of 
the ascending colon. The secdioiis commenced at the h‘V(‘l of the ante- 
rior su[)orior iliac s[)ine, and the others followcal in downward succes- 
sion. AVithin tin', abdomeu ‘‘the ascending colon was imdiided between 
the widely separated layers of ]»eritoneum constituting tlie root of the 
mesentery,” so that in this situation it had iiv) immediate* peritoneal 
covering, but lay in soft fat. 

Til the hernia the gn/at intestine was closely apjdied to tlie outer 'wall 
of the sac. It Avas evidmit that a considerable displacmneiit of the 
peritoneum in the abdomen had lieen occasioned liy tho descent of the 
boAvel. The right ureder, Avhich is closidy attaclied to the ])eiitoneum, 
liad been cari*ied some distance ft»rwaids from its usual position, and the 
root of tho mesentery had itself glided downwards as far as lA indies 
below the level of the external inguinal ring. On this account the sac 
was seen to be imperfect at the outer and liack part, Avherc the mesentery, 
and tlirongh it the liOAvid, was directly attaclied to the scrotal wall. 

In the section through the neck of the sac a Iniiid of involuntary 
muscular tissue * Avas found upon tlie outer and posterior aspect of the 
great intestine, Avhidi could not be traced doAviiAvards, but passed up- 
Avards on the back of tin* colon as high as the lumbar region. During 
its course upAvards it spread out into a layer of muscular tissue, Avliich 

* It has not been deemed necessary in this context to describe a closed serous sac 
found at the back of the hernia in intimate relation with tlie smooth muscular layer. 
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at the level of the iliac crest was 2^ inches wide. Here it invested one- 
half of the circumfercmce of the howel. The authors have likened to 
the platysma niyoides, hut it was pale. As the root of the mesentery 
had (Uitered the sac, this was incomplete at the outer and back part down 
to inches below tlui external ring; but below that level the sac was 
ai>parently completely lined by jjeritoncum. The testicle was at the 
bottom of the sac, with its outer surface downwards ; its inn or surface 
looked upwards into the sac, and was (jovercnl by serous membrane, 
whilst the outer side was not. Tlie testicle, say the authors, was 
“somewhat Avaste<l,” but it was probably imperfectly developed. The 
plica vascularis was absent. The vas deferens and spermatic vessels were, 
near togetlier at the back of the neck of the sac, witli tlie vas to the inner 
side, l)ut lower down they were widely separated. 

This case gives an excellent illustration of Scarpa’s natural fleshy 
adhesion, Avliicli lie dciined as that formed hy tlie natural ligaments 
connecting the*, intestine, before its descent into the scrotum, Avith the 
great sac of the periioneuin in the cavity of the abdomen.” “These 
natural ligaments,” ho says, “slide, to nse tlie expression, along with 
the intestine from the cavity of the abdomen tbroiigli the inguinal canal 
into the scrotum.” 

It is evident that the presence of this adhesion Avill depend upon the 
depth to Avliich the caecum, or sigmoid flexure, has dcsccmded. in the sac. 
It is, tlierefore, more likely to be found in large hernias than in small, 
and Avill chiefly occur in congenital caM?al hernia, and that form in Avhich 
the ciecurn has been dragged down by a previous enterocele. 

Scarjia lias d(‘scribed the diflerent states of cacal hernia Avith his 
usual felicity, and it Avill not be un[)rofitable to cpiote from his account 
some of tlie most important jiassages.-'^ 

In his first case “the tumour only contained tlie bottom of the caecum, and 
therefore he found that the points of attachment of this intestine Avith the 
great sac of tlu^ [leritomuim had ordy descended about an inch in the \dciiiity 
of tlie inguinal ring from the right ileo lumbar region. On which account 
the bottom of the caicuiu was (juile free and movable in every direction within 
the hernial sac, and allowed it to he returned completely Avithout difficulty 
into the cavity of the alxlomeii. ... In the body of another man, the ca)cum, 
with the appendix A^ennifonnis and tlie beginning of the colon, had descended 
lower into the scrotum than in the subject of the preceding observation. . . . 
In this subject, on trying to push the ciocum, with the beginning of the colon, 
into the abdomen, I did not succeed completely, because, as I have mentioned a 
little before, tlie cajcum, Avith its ajAjiendix Aawiniformis, was kej^t there by its 
natural union Avitli the hernial sac for the space of 2 inches below the inguinal 
ring.” In the third case, a -large scroffil hernia in an old man contained the 
ca)cuni, vermiform appeiulix, the hegi lining of the colon, and extremity -of 
the ileum. “ That, portion of the bottom of the ciecum, which in the natural 
state, even within the abdomen, is movable and free from attachment to the 
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great sac of the peritoneum, in the hernia likewise allowed itself to be raised 
and pushed upwards towards the inguinal ring ; but the upper part of that 
infestine and the beginning of the colon remained so tirinly tied to the hernial 
sac, and for so gi^e^it a S[)ace, that it was impossible to make them return into 
the abdomen.” 

Thus it is manifest that Scarpa Avas well aware? that the creemu itself 
is free ill the? peritoneal cavity, Imt he did Tiot ascertain to 'wliat extent 
that viscus is covered by peritoneum. When the cteeum and ascending 
colon enter a liernia, tliey appear sometimes to undergo a i)artial rotation, 
so that the hack of the colon is found at the outer and front part of the 
tumour. 

In the dead body of a man, Scarpa found that “the viscera, descended into 
the scrotum, had turned round their axis, so that their union with the hernial 
ac had been carried from the posterior to the anterior surface of the tumour, 
ill coiise(|ueuce of wliicli I found it impossilile to discover the hernial sac, 
until I again Jiiade an incision into the hernia towards the inner side of the 
tumour. Tliis cfimlanatiou is wdiat, in my opinion, has led the young surgeon, 
Seruiii, into an error with regal'd to this hernia. For Ik? mentions that in 
jiraciising surgical operations on the dead body, he undertook tlie operation 
of scrotal hernia on a subject wliicli op2)ortuiiely 2)r(?sented a tumour of this 
s2?ocies in the right side of the scrotum.” After dividing the tissues without 
finding a hernial sac, he “linally succeeded in discovering the intestine, and 
fonnd that it was the ciecum with the extremity of the iltuim, and the be- 
ginning of tlie colon, but denuded and entirely uujirovidcd with luirnial sac. 
From this lie concluded that liernia sometimes forms in the scrotum without 
(outside) the sac (.)f the peritoneum, and consequently without a hernial sac, to 
which lie gave the name of enteroceles akystique.s.” In sjieakiugof this error, 
Scarjm observes “tliat it ought not to excite sur]>rise that a young surgeon 
should be deceived with regard to the nature of this disease, since we now 
know that the same mistake was committed by two cele]>rate(l masters of the 
2UX)fession, Desault and Chojiart, wlio .said, o]>oiily, that tluiy had seen the 
<?uicum dciiud(Hl under the iniogiiments of the scrotum.” 

1 have quoted tlius extensividy from Scarpa to show whence arose that 
error regarding tlie covering of the coBcnm which sank so deep into the 
minds of the text-book writers of this century.* Notwithstanding the 
refutation of the error by KScarj^a, it still held its gronnd, and we find 
Haron Boyer in 1822 again calling attention to it.^‘'' He gave the caecum 
a more extensive attachment than it naturally [lossesses, hut he remarks, 
“Surgeons have been in error who have said tliat Iierniae of the ca3cinn 
or colon are without a 2K?ritoneal sac, and this error is all the more easily 
made, as sometimes in operations the part 2:)resent(?d to the surgeon is 
the adherent 

But the old ojnnion of the coverings of the caBcum was still maintained, 

* Mr. Treves has traced the error through a great variety of text-books. 
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and in the report on the examination of Sir Astley Cooper’s body in 
1841, the fact is noted with some surprise that ‘‘the csecum wfis ccyn- 
pletely invested by the peritoncuin, and was hence less fixed than 
usual,” It was not till 1849 that Eardelebcn published his essay on 
the position of the cseeum in man, and demonstrated the aT)surdity of 
the statement that ca‘.cal hernia is without a peritoneal sac.^^ . When 
preparing the peritoneum for Bisclioff’s Lectures on Anatomy, Bardeleben 
had been accustomed to take the serous sac out of the abdomen intact, in 
order to show what parts were not covered by peritoneum. Wlien he 
published his pa|)er, In? had examined the creeum in 160 bodies in 
this way, as well as from the interior of tlui abdomen, and came to 
the following conclusion. “The coBCum, that is, the 2)art below the 
ileo-cjecal valve, is, as a rule, surrounded completely by peritoneum, 
possesses a short mesentery, and lies so freely movable in the belly that 
it can be raised upwards and moved from side to side. The csecum 
is never placed outside the }»eritone\im in the way described, and caical 
hernia always possesses a peritoneal sac.” Moreover, he points out that 
a [)erityphlitis cannot occur till the caBcum first becomes adherent to the 
underlying i^critoneiim. 

Again, Engel, in 1857, says that he found the caecuiu extending towards 
the symphysis pubis in 30 per cent, of bodies, and the hmgtheiied piece 
is always enclosed in its whole circumference l>y peritoneum. “ Hernia 
in wliicli the csecum is contained will therefore also always possejss a 
sac. ” 

Lusclika, in 1862, found the old error still so prevalent in the surgical 
and anatomical writings of the day, that though, h(i says, it liad been 
repeatedly pointed out before, he went over the whole ground again, and 
established not only the Jiecessity of the ordinary occurrimce of a peri- 
toneal sac ill cjccal hernia, but also the impossibility of a i)eri typhlitis 
understood in the usual sense.**^ Mr. Treves within the last few years 
has examined once more the coverings of the eteciim, and has verified 
the conclusions of the writers above inentioiicd. 

The CcTecum in a hernia will possess a perfect sac on the left side 
always, and on the right side almost always,* so long as tiie caBcum 
alone descends. When the ascending colon enters the hernia, it will 
sometimes hap])en that the sac will be imptjrfect at the hack where the 
colon has no serous covering. But only sometimes, for the ascending 
colon often has a mesentery. It is, therefore, manifest that the natural 

* In very exceptional instances the egeemn, completely denuded of peritoneum, 
occupies a. hernial sac on the right side. H. Braun, Bed. klin. Wochensch., Jan. 
24, 1881, p. 47 ; W. H. Bennett, Med. Chir. Trans., 1890, vol. Ixxiv.. p. 129 ; Tuffier, 
Arch. Geii. de Mdd., 7th sen, vol. xx., p. 59, 1887 ; G. Buzzachi, Cent. f. Chir., 

1876, No. 18, p. 288, a cose of right femoral. 
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fleshy adhesion of caecal hernia will be rarely met with. Of the five 
ny)des in which it has been shown that this liernia may be produced, the 
three first will almost invariably result in a hernia with a perfect peri- 
toneal sac. Tlie hernise proceeding from the two last mo<les will often 
have a perfect sac, and only in a certain proportion of these cases will the 
colon sink low enough to be without peritoneum at the back. Therefore 
cjecal hernia, like all intestinal lierniHC, is generally reducible. A cir- 
cumstance may here be mentioned which, in ii solitary instance at hiast, 
may have caused displacement of the caecum. Blaziria fouml tliat viscus, 
with part of the ascending colon, so far displaced to the left tliat a 
loop of the lowest part of tlie ileum, scarcely 2 inches from the valve, 
was in a left inguinal sac. This movement of the cuMnim was thought 
to have been caused by . the contraction of a false membrane, only a few 
lines thick, attached to the great bowtd.^^ It may bo, however, that the 
caecum changed its place before the formation of the falsie membrane. 
Inasmuch as hernia of the crocum has no clinical importance liej oud the 
matters already referred l.o, it will be convenient to conclude hero what 
remains to lie said of this hernia, and of that of the appendix v(U'm if ormis 
aiid sigmoid flexure. 

It is not possilile to diagnose crecal lun’iiia except whei'e the cover- 
ings are very thin, and the appendix can l)e fidt through tlie integu- 
ments. Mr. Treves detected a csecum in a right femoral hernia in this 
way,'*^ and the author has mot with a right femoral in ii wrmian, sot. 28, 
at the Truss Society, in whom the appendix C(.)uld ho easily felt through 
the skin. But this is rpiite unusual, and the presence of the ciecum 
is only revealed, as a rule, hy the surgeon’s or anatomist’s knife. 

Of 51 cases of hernia of the emeum collected by the author, the dis- 
tribution was as follows : — 

Right Inguinal. Right Femoral. Left Inguinal. Left Femoral. 

36 5 9 I 

The left femoral occiiiTcd in a woiiian avIio came to the Truss Society 
in 1891, and who was afterwards operated up(jii at St. Bartholomew's 
Hospital by niy colleague, Mr. Laiigton, who found the caecum in the 
sac. So far as a small number of cases can give assui’aiice, it seems tliat 
this hernia is not limited tc) one sex, or to any one age. 

The position of parts in the sac will bo usually with the omentum 
in front, the small intestines beneath the omentum, and the ca?cum at 
the back and outer side. In large herniae the contents do not always 
preserve the normal relation, for the omentum may be drawn to one side, 
and, as before observed, the caecum may occasionally undergo rotation, so 
that it presents in front and at the outer side. 

Hernia of the caecum is mentioned so far back as 1559 by Rossetus, 
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who saw Maiipasius perform herniotomy on a bootmaker and expose this 
part of the great intestine. In 1631 Malachias Geiger said that^,it 
comnionly occurs on the right side, and refers, for the first description of 
it, to Galcn.*^*^ Spigclius saw tlie whole caecum, with part of the colon and 
ileum, in the scrotum of a man hung at l^idiia.^'^' A little later Blegny 
speaks of it as iindiuibtedly occurring, but yet very seldom and after 
him it was well known, being frequently mentioned by writers in the 
last century. 

Hernia of the Appendix Vermiformis. 

The appendix vermifonnis is sometimes the sole occupant of an in- 
guinal or fejiioral sac on thf; right side. In such eases it may be much 
larger than normal, and l)e three or four times its ordinary size.'^^ It 
may be free in the cavity, or attached by a small mesentery to the wall 
of tlie sac, or may be connected with it l)y adventitious adhesions. 
Its union with tlic sac may bo so close as entirely to obliterate that 
cavity ; or the caecum may rest against the moutli, become adherent 
there, and shut oil* the sac from the abdominal cavity.'*'^ 

laischka ol)serv(al a (‘-ase in which the vermiform appemdix, possessing 
a small mosmitm'y, formed a rouiuhnl packet, and was the sole contents of 
a femoral hernia. Cloquet found in an old man an inguinal sac with a 
narrow transverse constri<jtion, tliroiigli which the appendix passed to bo 
attached to tin) fundus, Tlie end of the ciecnm, apparently dragged 
by tlie appendix, had a conical form, and was near the mouth of the 
sac.^^ 

Hernia of the Sigmoid Flexure. — Of hmaiia of the sigmoid flexure 
two circumstances may here be noted. Firstly, this part of the bowel 
may form a congenital hernia on the left side, just as a coiigciiital 
csecocole may occur on the right.^‘-^ Secondly, it has hapjiened in rare 
instances that when the sigmoid flexure has entered a sac on the right 
side, it has been subject to a volvulus which has proved fatal. 

A case of this kind in an old man is reported by Lassus. The 
operation for strangulation was performed on tlie fifth day for a right 
scrotal hernia. The ring was found free, and though it was further 
enlarged, reduction was impossible. The sigmoid flexure crossed the 
lower part of the abdomen from left to right, and was twisted on itself 
opposite to the linea alba. Death was due to peritonitis. It was not 
clear, even after death, why reduction was so diflicult. This same cir- 
cumstance was noted by Belle tan in his case, which is almost identical. 
The presence of the sigmoid flexure in the sac can hardly be detected 
during life, unless the surgeon can feel the appendices epiploicce through 
the sac wall, and can distinguish them from omentum. In describing a 
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case of strangulated inguinal hernia containing this portion of bowel, M. 
Berard (ain6) gave, as a pathognomonic sign, the impossibility of charging 
the rectum with more than some ounces of liquid.*'"^ 
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CHAPTER XV. 

CHANGES IN THE PARTS CONTAINED IN THE SAC. 

Changes in the Parts contained in the Sac. — Tlic subject of the 
p^f^seJlt clia})ter has been to some extent anticipated in cojisidering the 
relation of the sac to its contents, but the chnuges in the position and 
in the structure of the parts contained still rmnain to be described. 

Changes in Position of the Omentum. — As regards the changes in 
position, it has already Ijccn remarked that in large hernipe the omentum 
may be drawn to one side instead of being in front of the intestines. 
It presents occasioually another peculiarity, for a coil of intestine may 
pass through a thin spot in the omentum and a[)pear anterior to it. 
Several such cases were described by Scaipa, who thought that the 
intestine was driven through the omentum during some violent t'xpul- 
sive eli'ort.^ The tissue may become thickened about tlie remt and form 
a ring, which may give rise to strangulation of the bowel. 

Changes in Position of the Intestine. — Another and very exceptional 
position of the parts in the sac, though sufticiently well known when 
occurring witliiu the a1)domen, is that in which the l)Owel makes one 
or more turns around the omentum, which lias been formed into a cord 
and fixed by adhesion. Tlie late Mr. Callender recorded a <iase of this 
kind ill whicli the liowel Avas returned Avithout dilficulty during the 
operation, and the omentum, Avhich AA\as adherent to the sac at the 
loAver part, ^vas left undisturbed. After death th(^ intestine Avas foimd 
to have taken one and a half turns around the omentum, and to have 
l)('en thus occluded.- 

Nearly allifal to this change of position is that in Avhich the intestine 
turns on its axis. Within the abdomen this is Avidl knoAvn as one of the 
causes of internal strangulation, but it may also be found in hernia. 
Liiihart records a case of femoral hernia in Avhich a tAvisting of the loop 
about its axis Avas discoA^cred Avhen the lioAvel Avas draAvn doAvn during 
herniotomy.'^ 

Changes in the Structure of the Omentum. — The changes in the 
structure of the omentum may be taken next, and it may he observed 
that this tissue is oftentimes protruded without suffering any a])preciable 
change. Hut a residence in the sac for any length of time alters its 
character in various Avays. It may take the form of a cord, not from 
actual tAvisting, hut from a croAvdiiig together of its parts in a transverse 



1 12 CHANGES IN THE PARTS CONTAINED IN THE SAC. 

direction. Hey gives two observations of this anomaly, and it is 
mentioned by many others. « 

The omentum may l)e matted together in a lump, so as to be shortened, 
and ill consecpience of its altered shape may be irreducible. In such 
cases the colon and stomach are not only drawn down towards the mouth 
of the sac, but are also fixed in that position. The displacement of the 
stomach produced in this way, or by simple adhesion of the omentum 
to the sac wall, has been thought to give rise to grave inconveniences. 
M. Guerin met with a case, which is quoted by Mac^farlane,*^ in which 
herniotomy was performed, and a portion of gangi'enons omentum was 
removed. The stump was Lift, and liecamc adherent to the sac. The 
patient recovered, but continued to vomit after every meal, lie was at 
last rediKied to the necessity of eating in lied with his legs drawn up to 
the abdomen, in orchu*, it was supposed, to relax tlie omentum and lessen 
the i)ull upon the stomach. The same autlior quotes similar instances, 
ill some of wliicli thci dis[)laceiuent of the stomach was verified after 
death, hut siu^li symptoms accompanying irreducible omentum, even 
when the greater i)art of it is in the sa(j, arc quite exceptional, and 
cannot be regarded as tin? ordinary (dlects of this condition. 

Omental Sacs. — The omentum is sometimes so arranged and so ad- 
herent that it forms a cavity which may contain intestini! and caus(? 
strangulation of it."' Tliis anomaly engaged the attention of the late Sir 
Prescott Hewitt, who wrote two papers upon tin* suliject.*' He descrilies 
one of liis cases in wliicli the omentum in the liornial sac was in size and 
shape like a pear. It was closely adluu’ent to the sac, and at tlie upper 
part, where it Wiis but little thickened, it was thrown into folds, in tlie 
midst of which was a well -formed pouch. At the abdominal entrance 
to this pouch the folds wer(‘, united to each other so as to form a com- 
plete ring. Cellos remarked on this anomaly, that a small jn’ece of in- 
testine may continue t(.» h(t tightly girt by the omentum after it has Ix^en 
returned to the lielly, and a surgeon of the present day lias had th(^ inis- 
fortime to cut olf oiu5 of tiieso omental sacs, which contained at tlie time 
a ])ortion of bowel. The mouth of these caviti(^s is sometimes com- . 
pletely closed, and a dark fluid is contained within.* '^ 

Loss of Fat in the Omentum.-— The omentum in a liernial sac very 
commonly loses fat and becomes lilirous and pale. This is especially 
noticeable at tlie iH‘ck of tlie sac, where it is most exposed to pressure, 
ill coiiseciuence of which it is often reduced to a tliiri cord. The dis- 

* Kinnisson describes a hernia in two jparts superposed. The omentum in each 
part was arranged in the form of a cy»t, the walls of which were so- thick that 
neither cyst was translucent. These cysts were completely shut off from " the 
abdominal cavity, but space was left behind the omentum at the neck of the sac 
for the bo^l to descend.*^ 
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proportion tlms arising between the i)art in the fnndus and tlie part in the 
neck is one of the most frequent causes of irreducibility. The oniontuni 
may form a layer, fixed to the front wall of the sac, an inch or more in 
thickness ; hardened, as Pott said, into a flat cake, and as “ incompres- 
sible as cold beeswax.^^ It may have a marbled aspect on s(iction, or 
may be quite homogeneous. 

In cases of omental hernia fluid is sometimes present in tlie sac. Its 
amount is not generally considerable, but it may be in such large 
quantity as to constitute ** an additional disease to the original one.”^^ 

Calcareous Degeneration of Omentum. — Tlie ( hauges already noticed 
in the omentum may at length terminate in calcareous degeneration. 
Arnaud gives an extraonl inary instance of this peculiarity, and of its 
effects. A nobleman of Provence, iet. 50, had an irrcducilde omental 
hernia, which was so hard that he suflered much pain when the cremaster 
drew up the testi(;le against tlie lower end. lie submitted to operation 
on this account, and lost his life. The omentum bail no fat. Its surface 
was covered with little stony concretions of irregular shape, likii grains 
of sand. The lower part of the mass was of the size of the list, almost 
round, and as hard as a stone. On section it was found to be filled with 
sandy concretions like those on thi^ surface. Its substance ajipeafed to 
be made up of diflerent “ gypstious and stony parts,’’ of which the 
largest had the shape, size, and (consistence of clnury stomps. The 
smallest were like grain vS of wlmat. ‘‘ All these concretioiivS wore held 
together by a thready and clastic sulistance.” The omentum generally 
was studded with these solid bodies. 

The omentum in a hernia sometimes gains fat, and though this gene- 
rally happens in fat persons, it has also been ol)S(.‘rvt?d to occur in thin 
ones. Arnand found a mass of onnuitum in a bornia weigliing four 
pounds. This increase of Inilk is aiiotlier cause of irreducibility in 
epiploceles. The fat may be developed in a mass so circumscribed as 
to constitute a lipoma. Like the other viscera, the^ omen turn in the sac 
is liable to inflammation, which may end in abscess. It lias even in 
some cases become gangrenous, and this, it would scorn, independiiutly 
of strangulation. 

Lastly, the omentum may become cystic, or l»e the scat of nc^v growth. 
The cysts, whicli in former times were called hydatids, are now thought 
to be due to inflammation, wheiT.by the oiiientum becomes agglutinated 
and fluid is poured out in the inteixiej^ted spaces.'’^ A ease of the kind 
has been referred to in the note on page 112. The omentum in the 
hernial sac may also be affected with sarcoma, carcinoma, or tubercle. 
When tiihercle occurs in the omentum, the sac alsi^ is sometimes im- 
plicated.^^ 

Changes of Structure of the Intestine.-- It has already been observed 

H 



I 14 CHANGES IN THE PARTS CONTAINED IN THE SAC. 


that the intestine in a hernial sac forms adhesions much less often than 
the omentum ; not that the gut is less liable than the other to inflam- 
mation, but that the bowel is more easily reducible, and that the dis- 
comforts arising from protruded bowel are much greater than those from 
protruded oinentuin, and therefore much more care is taken to keep the 
intestine within its proper cavity. 

The intestines, however, are in some cases adherent to the sac, or, 
tliough free in that cavity, the coils tliemselves may he matted together. 
This condition may prcivcnt reduction, though not invarialdy.^^ There 
is a specimen ill the Museum of ( luy s Hospital showing several coils of 
jejunum, taken from a reducible rupture, agglutinated in one mass.^" 
This adhesion of the bowel to itself may become so close as to interrupt 
tlio passage of the intestinal contents.* 

No alteration occurs in an intestine which only descends occasionally 
into a luoaiial sac ; and thougli it is found there sometimes thickened, 
and, if Meckel is correct, redder than normal, these changes are not con- 
stant, but tlie result of habitual residence. A circular impression or 
groove is sometimes found around a looj) of buwcl wliich has long been 
in a sac, though the ]>art lias never suffered strangulation. 

The occasional thickening of the wall of the gut contained in a hernial 
sac has often be(?n noti(;ed,^® and may bo very considoralde. Meckel 
found it increased tlireefold, and in Ih'ooke’s case it was f of an inch 
thick. Tlio bow(‘l, thus altered, has l)een carefully examined liy Mr. 
Holmes and Mr. Brooke, and both these observers huiiid the mucous 
and serous coats apparently unchanged, hut the muscular tissue greatly 
hypertro|)hicd. Meclad supposed that the muscular coat underwent 
development, because more force would be needed to driA^^c the contents 
through the gut when it is enclosed Avithin tlie narroAv limits of tlie 
hernial sac. In Mr. Holmes’ case and ]\lr. Hrooke’s a truss liad pro- 
bably pressed upon the ])rotrudcd intestine, hut that such artitieial means 
is not needed to prodiK'c the liypertrophy is sliown by relletan’s case. 
His patient had never Avorn a truss, and the boAvel Avas 6 lines thick. 
The size of the boAvel may be so much incniascil by hypertrophy of the 
muscular coat that it becomes irreducible, tboiigli no adliesions Avhatever 
are present. An interesting case of this kind Avas described by Malassez.-^ 
The thickening of the Avail is generally aciiompanicd by narroAving of the 
calibre of the b<AAvel, and these tAVo conditions wore found together in the 
majority of the cases (pioted beloAv. The stricture apjiears to be due 
either to the hypertrophy of the muscular coat alone or to the ciiiatrix 
of an ulcer causeil by strangulation. In the last case the formation of 
the cicatrix will precede the hypertrophy. 

Several of the cases had some such history as the following. At 
* See chap. xxxv. on the effects of strangulation. 
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some period before the observation was made, varying from seven years 
to % few weeks, a hernia had l^ecome strangiilatcd, and had been returned 
either by taxis or operation. The sj^mptoms, liowever, had never quite 
passed oll‘, but vomiting or constipation, more or less severe, had per- 
sisted, till at length death resulted from perforation. All the patients 
above referred to were elderly, and most of them females. In a case of 
this type, recorded l)y jNI. Nicaise, the strangulation occurred five years 
before the fatal illness. The man was lirought in suffering from ob- 
struction, and died after an oi)eratioii practised for its relief. The part 
of the intestim? containing the stricture formed a double curve like the 
letter S. Tlic adjacent sides of the two loops were adherent. Above 
the constriction, which was just lieyond the first bend, the gut was much 
dilated, and contained a quantity of fruit stones and mutton bones mixed 
up with the del^ris of food.-^ 

Ill this context may bo mentioned a very rare circumstance somewhat 
akin to the foregoing, of wliich the best instance known to the author 
occurred in tiie practice of jNIr. Ihrkett.^- A man, ad. 58, was admitted 
to Guy’s Hospital dying of j)erf oration. Six months previously a right 
inguinal liornia had lieen strangidahid for thirteen days, and, just when 
life was despaired of, the ])arts returiuHl, and ho recovered. INlr. Birkett 
found that a piece of the jejunum had Tieeii originally constricted, and 
that a communication had fornuxi between the two adjacent portions of 
gut. The strangulated part had liecomc (contracted, and by means of the 
aperture' connexeting tlie two pieces of bowel the intestinal contents passed 
from the upper to the lower section Avitliout traversing the loop. The 
adhesions at tlic site of the communic-ation had rei'vcntly given way, and 
extravasation liad occurred. 


Partial Enterocele. 

There are no words in lOnglisli, equivalent to the German Darman- 
baiigsbrucb and I.)armwaiidbrucb, to distinguisli the hernia of Meckel’s 
diverticulum from tliat of a part of the intestinal wall. I^irtial eiitero- 
(cele, wliicli was one of Richter’s terms, inqilies a limitation from wliich 
the German name is free. But, in the absence of a more exact nomen- 
clature, the term partial enterocele will he used here to denote protrusion 
of part of the intestinal wall. 

Tire lirst formal notice of this condition is given by Lavater in his 
Essay on Strangulation in 16 j 2,-^ He classifies his subject in the fol- 
lowing manner. First, when the gut alone is strangulated, and when 
the gut is associated with other viscera; secondly, when the strangu- 
lation is slight or severe ; thirdly, when there is strangulation of the 
whole gut, or of a part of it. 
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In illustration of the last section he quotes the case of Magdalen 
Hauchet, who had a loft bubonocele strangulated. Bienasius, being 
unable to attend tlie case, sent Lavater with an assistant. They ob- 
served, or thought they observed, some oil, which had been given not long 
before in an enema, disci larged by the mouth. As they failed to reduce 
the hernia, the patient was left with her head down and her heels in 
the air till next day, when Bienasius attended and performed her- 
niotomy, During the .se\'en days of strangulation she vomited, but 
nevertheless passed liquid stools, and Lavjiter says that the operator 
found the cause of tins to be due to a ])art only of the intestine being 
constricted.-^ 

Littre observed this condition, in 1714, in a ventral hernia above the 
umbilicus of a woimMi wlio died of strangulation of part of tlie transverse 
colon . 25 He had previously, in 1700, described this rupture, but used as 
illustrations two cas(?s Avliieh have boon since recognised as hernioj of 
MeckeFs diverticulum. Littre, however, raised tlie question of their 
congenital origin, and dismissed it as too improba]>le. Ilernic'e of 
Meckel's diverticulum are called by Professor Albert-^ after Littrt.*, 
but he was not the first to demonstrate this hernia, nor does lie seem 
to have been aware that diverticula of the intestine can exist inde- 
pendently of hernia. 

These diverticula (HeckcFs) were known to Eiiysch, who delineated 
the intestine thus afTected in 1698, and again later. Jlti says of them 
that they are ‘‘generally met with in the ileum . . . and it may liap[»eu 
that such diverticula may be contained in a hernial tumour without any 
of those symptoms supeivcning which accompany ingninal hernia." 

Both of these heriiiai were known to Alorgagni, who in 1741 carefully 
distingnishcAl Ixdween the two, and notes a case of his own in which 
pai-t of the wall of the ileum was intercepted, and in which fatal strangu- 
lation ensued .28 Therefore to Lavater, Littre, and Morgagni more pro- 
perly behmgs the discovery of the partial protrusif)n of the intestinal 
wall, ami to Kuysch and Morgagni that of tin? Iiernia3 of MeckeFs diverti- 
eulum. Mr. Treves has folknved Professor Albert in contiiiing the term 
“Littre's hernia" to that of MeckeFs diverticnlum, and (trans])orted, 
perliajis, by admiration for Ricliter) has called after bis naim^ the hemifc 
with partial protrusion of the intestine, The only writer of past tinuis 
who added materially to the knowledge of tluise conditions, after the sur- 
geons already named, was J. P. IMeckel, when he discovered the embryonic 
origin of the diverticula which bear liis name, and settled for ever the 
difference between these 'liernije, which before him had been so often 
confoimded .30 Richter, on ihe contrary, has shown a tendency to con- 
fuse the diverticula of ccuigenital and accidenbil origin ; he has not kept 
free froiHrSome of the old errors, and has not imparted anything unknown 
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befi>re. Sharing to the full the admiration for Richter which is felt 
hy*those familiar with his Amtings, I do not find in his discourse on 
“small hernioe,” as lie called them, such excellence as would justify 
disregard of those who i^recoded him. 

Besides the congenital diverticula which are composed of all the coats 
of the intestine, there are otlvefs called false diverticula, in which the 
mucous meiuhrane ])rotrudos between the fibres of the muscular coat, and 
forms a projection from the bowel covered by the peritoneum. Concern- 
ing the presence of the false div(‘rticula in a hernial sac little is known, 
but the true, diverticula have been found there, as above-mentioned, 
from time to time. IMuch more often one side of the bowel is projected 
into a hernial opening, so that part only of the calibre of the canal is in 
the sac. If tlie intestine continues in this position for any length of 
time, the pouch ]iersists, at least for a season, after the bowel has been 
set free. vSir Astley Cooi)er says tluit Ik? ofhm found these diverticula on 
the intestine in the Ix^dies of persons Avho had never suffered from rupture 
or worn a truss, but it is possible that ho mistook the true McckePs 
diverticula for the artificial pouches of partial enteroctdc. These latter 
arc not generally found post-mortem. In the specimens met with in 
museums and on the operating table a well-defined pouch is seen on 
the intestine ; but th<‘se cases, as a rule, re])resent the ofiV*cts of recent 
strangulation, and give no assurance that the pouch wovdd long persist 
after the release of the l)owel. 

In two cases in which death occurred from strangulation, an old 
>shrunken pouch was found on the bowel in the abdomen, not far from 
the recent one ; these ancient pouches marked the site of a previous 
strangulation which in one (‘ase was dated ten years hack.^^ 

Riecke d(}scril)('s a cjise in which the patiejit ^vslH hed-ridden for nine 
months l)efore his doatli. After the first fiv(? months the hernia, which 
had been irreducible, went baek, and continued witliiu tin-, abdomen during 
the remaining fo\ir montlis of life. At the post-mortem a small projec- 
tion was found on the intestine near the hernial apertnre which Riecke 
regarded as a Avithered partial enterocele. 

Another important ol)serv'^ation was lately made by Trzebicky, who 
exposinl one of these ponclios Avhen performing herniotomy. Having set 
the T)owel free, he suspenfjod the operation for a quarter of an hour, 
after Avhich the pouch had so far subsided that the intestine liad nearly 
recovered its normal form. 

Tins scanty evidence is .almost all there is which tells the fate of 
])artial enterocele after the return of the boAvel to the abdomen, Avlien the 
patient survives. From it Ave gather that the pouch tends to become 
obliterated, and, as in the above cases, either subsides altogether, or re- 
mains a mere vestige of its former self. The independent existence of 
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the^e diverticula when the bowel has been withdrawn from the hernial 
sac has been disputed and denied by some of the (lerman surgeons, c It 
is supposed that the bowel, if free from adhesion, bdves the form of the 
sac whilst it is in situ and resumes its oi’dinary shape* wlien released, 
and that a pouch can only be [>orninnent wlien it is fixed to the sac by 
adhesions.* Tliis view has met with some favour in (lermany since its 
first introduction by Hosor, but has obtained few adherents in this 
country or in France, t The adhesions of the bowel to the sac, upon 
whicli Professor Rosor lias so much insisted, arc the excej)tioii and not 
the rule in this hernia. 

Partial enterocele is probably very frequent, and iSleckel goes so far as 
to say that most onterocelcs at their creation are iiicontostably of this 
doscri[)tio]i. There are no means of ascertaining the truth of his con- 
jecture, but we are able to recognise a cii'cumstance whicli controls 
their frequency. If we make a comparison of these hernia*, grouped 
according to tlieir ajiertnres of exit, it is at once perceived that the 
firmer and more rigid the boundaries of the opening, the more frequent 
are these diverticula. They are more common in femoral tliati in iii> 
guinal hernia, and the femoi'al opening is iiKide iq» of bone and a very 
firm fibrous tissue more resistant than tlic abdominal ring. P>ut in obtu- 
rator hernia tlie abundance of tliese diverticula is relativt^iy far gr(‘ater, 
and among the cases quoted at the end of tlie chapk'i* on that subject, 
41.5 per cent, were inirtial enteroceles. The obturator foraim*ii is gene- 
rally small, and the part not enclosed by lione is formed of lilirous mem- 
brane of a peculiarly tough and unyielding charactcj*. l.)r. rlolinstone, 
who had to incise it during an operation for strangulation, says it felt 
as shar}) and hard as an edge of steel.'^" Therefore it is probable that the 
origin of tliese rujitures is related to the size ami nature of tlie ring tlirougli 
which the bowel passes and to the resistance it meets witli in its progress. 

When Littre described this hernie, he met with two cas(*s in whicli a 
MeckeTs iliverticulum was protruded, but not being aware of the con- 
genital origin of th(^ pouch, he discussed the subject as if he were 
dealing with a liernia of one side of tlie intestine. His explanation of 
its formation may be lirieily presented as follows. 

He first describes a case occurring in a very muscular man of middle 
age. Then, given a hernial aperture, the formation of which ho explains 
according to tlu*^ doctrine then common, he recites all the circumstances 
which may tend to |>ress tin* intestine into the sac, and accounts for its 

* “A free Darmwandbruch I have not seen, and there is no case known to me in 
literature.’^ (Benno Schmidt.^q 

t Of the many publications in which Professor Rbser has made known his views, 
that which appeared in the Centr. f. Chir., 1886, No. 24, p. 50, gives, T think, the 
clearest exf^osition of them. 
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partial entry by saying that “ the walls of the rings of this very muscular 
mtfti, having strongly resisted dilatation, had refused entry to the rest 
c>f the circumference*, of the intestine.” So that he seems to have con- 
templated a firm aperture and a small spac(j beyond, it as the conditions 
for the produ(;tioii of this hernia. Professor Kocher appears to explain 
the formation of tliese ruptures in much tlie same way, viz., by the 
iutra-abdoiiiinal pressure forcing a part of the bowel through a narrow 
ring.^"^ The intestine is almost invariably pinched at one of the oriKices 
above-'iiamed or at the mouth of an umbilical or ventral hernia. Put 
the bowel was quite differently placed in a case given by Aime Guinard.*'^ 
The tunica vaginalis may rmiiain patent, and just above the testis may 
contract so as to form a kind of diaphragm pierced by a central opening, 
which leads from the funicular to the testicular jiart of the processus. 
In this central opening Guinard found a portion of the tube of tlie ileum 
strangulated, whilst all the funicular part above was packed with small 
intestine, and formed a tumour the size of a chikPs liead. M. le vSaint 
Germain found in a little diverticulum of a femoral sac a part of the 
gut which had passed beneath, and was held down by, one of the bands 
of the cri))riform fas(?ia.‘^^ M. Tullier met with a parti.al eiiterocele in 
a femoral sac, that formed jiart of a so-called cruro-pro])(*rit<)neid hernia, 
in which the iiiaiTi body of the sac lay between tlui i)ubes and the 
parietal peritoneum.'’^ 'riie part of the intestine wliicli is interce})t(}d, 
or “niched into the ring,^' as 8harp said, is, 'with few exceptions, the free 
edge opposite the mesentery. Occasionally it is a part between tlie 
mesenteric and free border. In Demarqiiay^s ease a i>ortion of the cir- 
cumference of th(i Ixnvel was junched in the femoral ring, and with it 
an adjacent portion of the mesentery. This mesentery, as well as the 
bowel, was cut by the sharp edge of GimhernaPs ligament, whereby a 
large mesenteric vein was opened Avhich hied into the lumen of the gut 
with fatal consequences.^'^ 

The affected ])ortion h)rms a rounded or oval prominence on the sur- 
face of the intestine, and is composed of all its coats. At the lino where 
tlie pouch joins the intestine tliere is, as a rule, a groove, more or less 
distinct, which corresponds to the mouth of the hernial sac ; and it is 
evident that the shape of the diverticulum will vary according as it is 
seen constricted hy the margin of the hernial opening or outside the 
body free from all constraint. The diverticulum may involve a quarter 
or less of the calibre of the canal or a greater (*xteiit, till in some cases 
the mesenteric border almost touches tlie mouth of the sac. The coats 
of the intestine along the groove may be continuous or not, according 
to tlie degree of pressure to which tliey have been subject. When 
strangulation has occurred the mucous membrane is often ulcerated 
not only in the line of the groove, but also in the canal above it. Dr. 
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Goodheart found traces of an old ulcer within the bowel near the site of 
n recent one.^^ 

In M. Brunon^s case, M. Cornil was able to demonstrate a division or 
rupture of the longitudinal muscular fibres, Avhilst the circular fibres 
and mucous membrane were not affected.^® Sometimes omentum accom- 
l^anies these diverticula, but ordinarily they are alone in the sac, and as 
the pressure falls entirely on the wrall of the gut and is not shared by 
the mesentery or often l)y the omentum, its cirects are generally severe.^^ 
Consequently, in a large percentage of cases all the coats have idcerated 
at the strictured part, leading to perforation ; or the Avhole pouch has 
perished from mortification. 

The affection is gem;rally discovered late in life, and very seldom is it 
met with in childhood. Gibson found it in a boy of fourteen, and his 
case had this .singulaTity, that a few' inches above the partial enterocele 
there was, w’itliin the abdomen, a Meckel's div(.‘rticulum. Hofinan 
(Wien) found an undoulited instance in the corpse of a child.'**^ 

Judging from the previous histories of th(‘ j)atients who come under 
observation on account of strangulation, tlu'so hernias are generally 
accompanied liy attacks of colic and constipation, occasionally by vomit- 
ing, and tliese attacks (‘ome suddenly, last perliajxs only a fe^/ hours, and 
suddenly [lass off, to recur again at unceilain intervals. Some surgeons 
are of opinion that many partial enteroceles are strangulated at the moment 
of their first protrusion. When a sw'elling exists in tluj inguinal or 
femoral regions there is no difllculty in connecting it with these dis- 
turbances of function ; but frequently no tumour can bo detected, and 
the symptoms rcunain unexplained and sometimes niiridievi'd. The 
presence of tlu*. symptoms of hernia, to all appearances wuthont the 
hernia, gives to tliis affection its principal interest and importance. 

Hernia of Meckel’s Diverticulum. — ITcrnia of Meekers diverti<aihim, 
though not pro[)eiiy belonging to the subject of tliis ediapter, may be 
most conveniently mentioned in the present context. 

True diverticula of tlie intestine are of soimnvhat rare occurrence, an 
average of about tw'o licing found p(U' looo post-mortem examinations.* 
They must tlierefore be <‘xtr(.*mely I'arc in liernial sacs, for, as Littre 
observed, it is unlikely that this one spot out of the wdiole length of in- 
testine should be selected for ])rotrusion. Such cases are indeed seldom 
recorded, and among those apparently of this nature several are open 
to doulit, Ilnysch sup^iosed tliat a diverticulum in a hernial sac w^ould 
not give the ordinary signs of hernia, whilst Littre, and after him Glad- 
Imch,'^'^ gave a list of symptoms hy wdiich to distinguish strangulation of 

* Dr. Norman Moore found only thirteen of Meckel’s diverticula in the medical 
post-mortem records of St. Bartholomew’s Hospital for sixteen years. (Tr. Path. 
Soc., 1884, XXXV. p. 202.) 
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a (iiverticuhim from that of the intestine. But cases by later authors have 
sIk^vii that these signs, sucli as absence of fcncal vomiting, of constipation, 
and of mek'orism, are not constant. In Gaderman’s patient,**"* in whom 
the diverticulum was 4 inches in length, and in two of Kiecke’s, there 
was fcecal vomiting, and in these latter also absolute constipation.'*® The 
amount of obstruction to the passage of alimentary matters must of course 
depend ujxm the distance to Avliich the diverticulum is buried in the sac. 

Dr. Strekih Dowse found a true MeckeFs diverticulum in a direct 
inguinal sac on the right side in a woman, fot. 77. It had become 
ulcerated, and a fo-Muil fistida had formed.'*’’ Dr. KceliTig operated upon 
a boy 2I years old who luid swallowed, tliree days before, a quantity of 
crab shell. The pouch was gangrenous, and contained two teaspoonfuls 
of fragments of shell. TIui gangrenous tissue was excised, and the boy 
rdtiinatcly made a good recovery.'*® 

Cysts derived from MeckeFs Diverticulum. — A rare form of cyst 
which has been found in hernial sacs, and is ])robably derived from 
Meekers diverticulum, may be here conveniently referred to. 

Monro relates a cas(j of Wardrop^s, in whieb lie found one of these 
structures in a sa(?. The atiacliment of the diverticulum to the howcl 
was so narrow that ho tied a ligature round its hase and cut it olf. Tlic 
<;avity aj)pears to have heen still in (Munniiinication with the intestine, hut 
l)y a very narrow chanmd.*’* A cyst attacluMl to the ihuim was found by 
Dr. Bcmnett in the sac of a femoral hernia, wdiicli in its form and size 
a]ipears to liave rosemlded a closed Mechers divcudiculmii, hut the 
observer repudiates tliis mode of origin. Other instam^es are givam }>y 
Lejars and Ben no 8climidt."*® 

Changes of Structure in the Mesentery. — Bedsides the changes in 
the intestim^ already detailed, it may in very rare instances be affected 
witli tuhtu’cnlosis,*'^* cancer,^- sarcoma, and [)eihaps other new growtlis.*** 
Yarious changes may occur in the nu^senteij when it enters the sac with 
the bowel. If a (amsitlerable portion of meson ttuy is down, ri'diiction 
is generally rendered moi-e dillicult, and sometimes wholly prev(Uited. 
Like the omontuiii and ink‘stine, it may h<*e,onic narrower, and receive 
an impress under the ])ressur(‘, of the neck of the sac, till at length tiie 
bowel becomes irreducible from the disproportion hetween itself and the 
hernial orihce.t Among otlier inorhid changes of the mesentery are 

* Chauffard gives a case of left inguinal containing 20 centimetres of the sigmoid 

flexure which, together with the wall of the sac, was cancerou.s. See Lejars, loc, 
cit.y for a good resume of the subject. 

t Chassaignac found this peculiar condition in a left femoral hernia. The mesen- 
tery of the irreducible bowel extended as a raised cord from the mouth of the sac to 
the spine. Over this ctird the portion of gut about to enter the sac, the upper portion, 
had passed from left to right and dropped into the pelvis. It was thus completely 
obstructed at the part where it turned sharply over the mesenteric ridge. *^3 
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found large tuberculous glands which have prevented reduction,^'* and 
Pelletan mentions a hard tumour in it which had the same effect. ^ 
Foreign Bodies in the Protruded Intestine. — Hard or irritating 
substances lodge sometimes in the loop of intestine in a hernia, where 
they may set up ulceration and sii]>puratioii and be found after death, or 
be removed during life fiom the cavity of tlu*. abscess. Substances of a 
great many diireront kinds may occasion these mishaps, and among them 
the following have been recognised, viz., tlie skin of ai)])le ; orange pips ; 
cherry, plum, grape, and date stones ; mutton bones, fish bones, crab 
shells, a large })in, and Ji piece of cinder. In a case of this kind Petit 
found a lark’s foot wlu’xili had l)ecn swallowed by a cook in a fit of 
gluttony. 
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CHAPTER XVL 

ON INGUINAL HERNIA. 

Oblique and Direct Hernia.— L'l id or the iinme of inguinal are com- 
priwsed those iicrnic'e Avhich leave the abdomen by the internal alidominal 
ring, external to the epigastric artery, as well as those less common forms 
which protrude between that vessel and the bord(?r of the rectus muscle. 
To indicate thc^'r relation to the artery they have been called external 
and internal heriiioe;* but these terms are equivocal, though still often 
used. The lieriii re which come out at the inbnaial inguinal ring and pass 
down the canal are called rd>li(pic, partly on account of tlieir direction in 
respect to the. vertical axis of the body, and partly to distinguish them 
from the direct hernia^., whose axis is in the antero-postei’ior plane. 

Para-Inguinal Hernise. — M. Tidher has described an opeming above 
and external to the position of tlui internal ring which he found in a 
<lissection subject in 1884, A rounded and well-dehned orifice pierced 
the aiioneurosis of the ext(‘rnal ohlicpie. Hehind it the filires of tlie 
internal oblique .wore ahsent, and the siilqieritoiH^'d fat presented. 
Viewed from within, the opening Avas above the external iliac artery and 
just to the outer side of the internal inguinal ring, with whicli it had no 
connection. IM. Tuffier subsequently saw a patient of M. HieheUs with 
an oblique scrotal on the right side, and a second small hernia escaping 
at a X)oint a little above, and external to, the site of the inner ring 
through an ojiening in the aponeurosis of the exti^rnal obliipie. M. 
Tuffier thought that this hernia had protruded l>y an aj^erture like that 
Avhose anatomy he had previously ascertained. Hernije in tliis situation 
are extremely rare, and not more than three haA^c been seen at the Truss 
Society in the last tAventy-liA^e years. They are classed among the para- 
ingninal. It is \"ery desiralde in such cases that e\u»ry assurance should 
he given that they ai'c not yuntvusions at the site of an old abscess. 

Oblique hcrniiB include the majority of ordinary inguinal, as well as 
all those Avith a congenital | ire formed sac. In the male 93 per cent, 
of inguinal herniie are oblique. With the exception of interstitial 
hernise, much has already Tieen said of those Avith a congenital sac. 
Much has also been said of .the formation and relations of tin; ordinary 
sac, but there still remains for consideration the coverings of the sac 
and the i)osition of the spermatic cord and testis with respect to it. 

* Terms used by F. C. Hesselbach, 
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The Coverings of the Sac have received a large amount of attention 
frOTg surgical writers, but they possess little practical importance, and 
may be briefly dismissed. An oblique hernia carries before it the peri- 
toneum and subperitoneal fat. As it enters the canal it receives a cover- 
ing from the infundibuliform process of the fascia transversal is, which 
invests the cord under tlie name of the infundibuliform or internal sper- 
matic fascia. In passing through the canal tlie sac is further protected 
by the cremaster, wliich, together with the tissue, connecting its muscular 
bundles, forms the cremasteric fascia. On leaving the inguinal canal it is 
covered by the in ter column or or external spermatic fascia, and is flnally 
enclosed by the subcutaneous tissue with the dartos and the skin. It has 
been noticed on a former page that the serous sac as it leaves tlie cajial 
enters the sheath of the spermatic cord, which often becomes so closely 
united with it that the distinction between the two membranes is lost. 

Relation of the Cord to the Sac. — An oblique hernia protrudes at the 
inner ring in front of the spcnaiiatie cord, and keeps the same ridation, 
as a rule, ev(m when it (h^scends to the bottom of the scrotum. If the 
hernia has not left the canal, the constituents of the cord are usually 
together in one bundle ; but, when it enters the scrotum, the parts of the 
cord may be widely separated from one another, or the whole coihI may 
deviate from its ordinary posterior position. 

As an oblique hernia advances, it ap|>earKS sometimes to press between 
the elements of the cord and separate them, and though the vas deferens 
has a positioji generally internal to tlie rest, it may lie far apart from 
them. Thus the vas may oeen])y a ])lace at the posterior and inner part 
of the sac, Avhilst tlie vessels are on tlu‘ i>osteri()r or outer wall. The 
same thing may hap»pen simply hy the enlargement of the sac after it 
has reached the scrotum, or, as iMr. Lockwood lias pointed out in hernia 
of the tunica vaginalis, tlie abnormal arrangement of the cord may be 
traced to the original disjiosition of the jiarts. 

The positTon of the testis is usually below tli(‘ fundus of the sac, and, 
tbongli it is not infrequently on the side or front of the lower part of 
tlio hernia, it is siddoin met with in other places. When it lias a median 
position, the cord may appi’oacli it either from tlui outer or tlui inner 
side of the sac. M. Ooyraml found the t(‘stis and ailjacent portion of 
the cord on the front of a scrotal sac near tlic lowm* jiart. Tlio consti- 
tuents of the cord as they ascended diverged. Tlie vas dcdci’eiis turned 
round tlie inner hord(ir and the vessels around tlu? outer border of the 
sac, to meet together again at the external ring liehirid tin*, hernia. When 
the testis is at tlui innei* side of tlie rupture, tin*, sac appears to cross in 
front of the cord near the external inguinal ring. If the testis is high 
up on the front of the sac, the cord may reach it hy curving round the 
outer border. The occasional anterior position of the cord renders it 
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liable to division in operations on obliqno scrotal hernia, an accident which 
has to be guarded against. c 

S3miptoms of Inguinal Hernia. —The syinptoiiis of oblique inguinal 
hernia will now be given ; and inasmuch as they irudude those common 
to all hernise, it will not be necessary hereafter, in describing the dilferoiit 
kinds, to do more than point out the symptoms peculiar to each of them. 

Local Symptoms. — There are cases in whicli a rupture descends and 
remains for many yeais unheeded, and it is diilieult to resist the testi- 
mony of those persons who declare that the swelling has never given 
them uneasiness. In some a very considtu-ahle tumour exists, and seems 
in no way to interfere with active habits of life. Such was that antique 
Roman, whose case has been quoted l)y Morgagni, and may be given 
here ncaily in ilu^ words of liis English translator. 

Marcus Servilius had been consul and master of tlie horse, and had 
fouglit in twenty-three pitched battles. Livy relates of him tljat whilst 
he was haranguing the peojile and shoAving tlie scars of AA^oiinds Avhich 
he had rec(*ived in the fore part of his body in the cause of his country, 
the parts AAdiich should have Tjeen conc(‘a.led Avere accidentally uncovered, 
and a tumour <.)f the groin Avas seen, Avhi(di rais(?d a laugh in those that 
stood near him. ‘VVliereuj)on he Avent on to say, “And this tumour also, 
which is the sul)jc(d of your laughter, 1 got by sitting night and day on 
horseback ; nor am 1 morci ashamed or sorry for this tumour than I am 
for these scars, siiuie it Avas never any imx)edi]iu‘nt to me in the adminiwS- 
tration of the C'ommoiiAvealth either at home or abroad.^’ 

Yet fcAv there h('. who arc gifted with the same? iiisensilulity or the 
same fortitude as Id arcus Servilius. irerniiB in most instances give rise 
to })aiii or discomfort, and even in those AA'oinen avIio (amceal their infir- 
mity, it must not Ijc supposed tliat they do iK)t suher from it. The 
inquiries of tlie author, directed to this sul)j(ict, lead to the conclusion 
that, as a primary syini)tom, pain is only absent in something under 
4 per cent, of all cases. Tlie principal signs of hernia are the pain 
and tlie tumour ; besides the.se there are some more gcuieral symptoms 
depending on disturbance of tlie alimentary canal. 

The Pain. — The pain is referred to three chief situations, viz., to the 
region of the hernia, to the al wlomcn, and to the hack. It may affect 
all three placi's at once, or may 1)C confined to Iavo or to one. of them. 
Pain at the site of tlie rupture Avill be considered first, as it is Tiy far the 
most frequent and is the initial symptom.’^ If the exact situation of the 
internal abdominal ring is defined, it is found that tlie ])atient complains 
of pain at this spot, Avhich.may be either an acute [lain or a dull pain. 

* Among cases of early hernia examined by the author, pain at the site was three 
times more frequent than pain in the back, and twice as frequent as pain in the 
belly. 
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Tlie acute pain, which is a little more common at the beginning of a 
rupture than the other, is described as a pricking, cutting, piercing, or 
burning, scalding pain. Tliis is a very striking symptom, and did not 
fail to arrest the attention of Ambrose Par<^, and some others after him. 
It is sometimes the only token by which we can recognise a rupture at 
its birth when no swelling and even no undue impulse can be detected. 
This sign is unequivocal, lienee it is obviously of the first importance 
that it should be rightly interpreted before the rupture luis attained 
palpable dimensions. In cases almost equally numerous the i)atient 
sutters an aching, dragging pain at tlie inner ring ; it is not so charac- 
teristic as the former.* 

The ])ain in the abdomen has its most common seat and greatest 
intensity about the umbilicus. Often it radiates from tlie groin to the 
navel. It is usually described as a griping, gnawing, dragging pain at the 
navel, but it may l)e sharp or cutting. A ])ationt every now and then 
complains that the pain sjireads upwards, ‘Olios u]> to the heart” or even 
to the neck. In such cases the jiatient proliably confounds with his pain 
the feeling of sickness which sometimes coTn(*s with it, and whicli will 
give rise to a “sinking at the heart” and unpleasant sensations in tlie 
throat and stomacdi. With incipient rupture pain in the liack is not a 
common symptom ; it is gtmerally acbing in charaider, and may he felt 
across the loins, or just external to the erector muscles of tlu? spine. In 
old and large lieiidie, however, it is seldom absent. 

There are certain unusual manifestations of pain Avhich may give 
warning of a rupture. Tliese pains are referred to the course of dis- 
tribution of the ilio-ingitinal or genito-eriiral nerves. 

A severe sharp pain, whicli may jireccMle the hernia, is felt occasionally 
in the testis and side of the scrotum; or in tlie labium majiis in the 
female. It may also be met Avitb when the external abdominal ring is 
undergoing dilatation, lii rare instances pain is felt along the side of 
the penis, in cases still more rare the pain is over the outer side of 
the hip, apparently following tlie iliac lu-aucli of the ilio-inguinal mu-vi^. 

A woman, ad. 23, sulVored for two months from a sharp, cutting 
pain over tlie hip. She used to plai’o her hand just beliind the great 
trochanter. The pain was most intense when slie walked or uscmI exer- 
tion. A rupture at length appeared at the inner ring, wlien the pain 
became less, and ceased after the applkiation of a truss, t 

Four cases have fallen under the author’s observation in which pain 

* Pain was felt at the site only in 56 cases ; at site and abdomen, 21 ; at site and 
back, 16 ; in abdomen only, 14 ; at the three situations, 6 ; in back only, 4 ; in back 
and belly, 1. 

+ A man, act. 34, with a recent left inguinal hernia, had pain in the groin, and so 
severe a pain behind the trochanter that he walked lame. All this was completely 
relieved by a truss. 
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was complained of in Scarpa’s triangle, and scorned to take the course 
of the crural branch of the genito-crural nerve. This pain may precede 
or accompany a rupture. 

The Protrusion. — The first sign of the protrusion is a bulging at the 
inner abdominal ring. Tliis is quite limited in area, and, if the patient 
is lying down in a good liglit, is easily seen wlien he coughs. To quote 
once more Malgaigne’s remark, it is more easily seen than felt. Nothing 
is seen or felt at first unless the patient coughs or strains. It is 
recommended tluit the patient should lie down, hecanse, though the 
impact of the rupture against the liand is less forcible in that position, 
it is more sudden, and therefore l)etter apY)reciatcd. 

Impulse on Cough. — Wlietlier the hernia is only at its first l)eginning 
or is fully formtnl, tlio momentary increase in it during cough imparts a 
movement to the hand, the so-called “impulse on cough” wliich is per- 
haps the most valualdc of all the signs of rupture. It may be perceived 
by the liand laid U|)on the inguinal region or by the finger jiassed up 
the inguinal cannl. But unless the external ring is large, or has been 
dilated by the lieniia, the finger cannot bo introduced. To explore the 
canal the ind( 3 X finger should he ])laced on the front and lower ])ai’t of 
the testis, and tlience bo pusht'd upwards througli llui external ring, 
invaginating tlio scrotum. By beginning low down the finger obtains 
the longest possible excursion. 

If the patient coughs when the finger is within tlui canal, a rupture 
strikes against tlie tij) of it and makes an impulse there. This must he 
carefully distinguished from a false impulse cuinnninicated to tlie finger 
by the drawing together of the walls of tlie inguinal canal wlien the 
abdominal muscles contract. In tliis (‘ase the finger is pressed from side 
to side, but the impulse of a rupture is felt by the tip of the finger. 

The first sympbnus of a hernia, tlierefore, are ])aiii and impulse on 
cough. If the impulse cannot be detected, the pain, aliove described, is 
sufficient to enable the practitioner to foretell a hernia, and the future, 
will justify his prediction. After a time tke transient Tmlgiug becomes 
permanent, and a small rounded swelling is seen at tlui internal inguinal 
ring when the patient is tu’ect. It subsides in the supine posture to 
reappear on cough. Soon, however, the swelling remains, even wluui the 
patient is lying down. The condition then presented is seen in Idate IV., 
where on tlie left side an o])liqu(3, in this early stage, is seen in company 
with a direct hernia. The hernia, now fully constituted, gradually 
descends the inguinal canal, and after dilating the external ring, escapes 
into the upper part of the scrotum. 80 long as it remains within tlie 
external ring, it is termed bubonocele or incomjileto hernia. 

The Manner of Return of the Viscera. — When the viscera protrude so 
far as to form a tumour, they give useful evidence as to their nature by 
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the manner of their return to the abdomen. If the bowel alone is out, 
the Jjast part to return goes in suddenly, and, if fluid is within it, a 
gurgling is heard at the moment of reduction. If omentum is present, 
it returns after the bowel, and goes in slowly and noiselessly even up to 
the last. This behaviour of the bowel and omentum is constant for all 
hernise and for hernia) of every she. 

Peculiarity of Hernia in Children. — Except in the earliest stage, a 
rupture is not difficult to detect in the adult, because a protrusion can 
almost always be brought to light by making tlie patient cough. Little 
children, liowever, cannot he made to cougli or strain, and when they do 
strain the hernia will not always appear. It is a peculiarity of children^s 
ruptures that one day they will form a considerable tumour, and after 
being put back, will remain reduced for days, perhaps weeks, even months. 
Camper remarked that ‘‘on this account a clever surgeon oftentimes 
denies the existence of a rupture, which shortly before has been clearly 
seen by another.” ^ Owing to disregard of this circumstance, the ruptures 
of children arc often overlooked at the present day, as they were in the 
time of Camper. 

Scrotal Hernia. — When an oblique hernia has descended the inguinal 
canal and dilated sufficiently the external ring, it enters tlio upper part 
of the scrotum, and meeting with less resistance, begins to increase more 
rapidly in size. After passing tlie external ring it is a “ eoinplote ” lieniia, 
and is called, from its position, “ oscheocele ” or “ scrotal ” hernia. Its 
most characteristic form is pear-shaped, hut it may deviate from this in 
one of two directions; it may tend to become globular or cylindrical. 
Occasionally the hernia l)elow the external ring is cylindrical in its 
upper part and globular below. A hernia in the tunica vaginalis is 
not uncommonly spherical, and those in tlie funicular portion are usually 
cylindrical. A somewhat imperfect specimen of funicular hernia is seen 
in Plate V. The nature of a scrotal hernia is discerned by the pain, 
the tumour, the impulse on cough, and by the surgeon being able to 
fool through the sac wall the structure of the parts protruded. 

Resonance on Percussion. — Some consider the use of percussion to 
be a valuable aid to diagnosis, and Piorry thought that it could indicate 
not only the presence of bowel, hut also to what part of the alimentary 
tract the bowel belonged.*-^ Resonance on percussion will be heard, if 
the bowel is near the surface and contains gas. But as the bowel in 
a hernial sac may bo empty, or may have fluid contents, or may be 
overlaid by a thick layer of omentum, a dull note on percussion will 
not always imply the absence of intestine. On account of its uncertainty,, 
therefore, little assistance can be looked for from the percussion note. 

Signs of Intestine in the Sac. — Besides the resonance, which is often 
wanting, there are three signs by which we ascertain tlie presence of 

I 
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intestine in a rupture. Of these the most certain is the gurgling when 
the swelling is compressed, but this will not be heard if the bo'v^l is 
empty. Secondly, tlie tube of the intestine can often be felt through 
the sac wall, and its attachment to the mesentery can be traced. Thirdly, 
if the hernia can l>e put back, the sudden manner in which the bowel 
returns to the abdomen is highly characteristic. Entcrocele is almost 
always reducible, and in entero-epiplocele, though the omentum may be 
irreducible, the bowel is generally reducible. Among cases of irreducible 
hernia the intestine is irreducible in only 9.4 per cent. (Chapter XXV., 
Table XXVI.). This last sign, therefore, is ve^ rarely absent.* 

Signs of Omentum in the Sac. — The omentum is characterised by its 
slow, gradual, and noiseless return to the abdomen. When it is handled 
through the integuments, it is uneven and soft, but numerous firm spots 
are felt in it on account of the fatty pellets with which it is studded. 
If it is gently drawn down, it can be examined more easily and un- 
ravelled. It is in front of the bowel, and is the last to return to the 
abdomen. It has often been described by surgical writers as pasty,” 
but paste retains the impression of the finger, while the omentum docs 
not. There are two substances so nearly resembling tbc omentum as 
sometimes to give rise to difficulty in diagnosis. The ai)pendic(is epiploicse 
have been felt in a hernial sac and thought to be omentum (l^etit), and 
when a large hernia has been returned, the shrunken sac has been mis- 
taken for omentum. Under such cmmmstances, if the sac is invaginated 
and the neck exi)lorcd the finger, this error can be at once corrected. 

Large Hernias. — A scrotal hernia may continue to increase till it holds 
all the movable viscera of the aMoincn. Very large hernim are not so 
common now as in old times, when the resources of surgery were more 
limited. 

Joachim Camerarius saw a hernia weighing 40 Ibs.,^ and Morgagni 
quotes from Brebisius a case in which the tumour hung down to the 
calves of the legs.^ Thoimis Bartholin relates that ho saw a hernial person 
at Venice whose intestines had so extended tlio scrotum that, like a great 
amphora, they hung down between the thighs. A trace only of the 
penis was left in the middle of the huge tumour by which the urine 
dribbled.^ In these large tumours tbc penis is completely buried, and 
all that is seen is a small opening on the surface at the upper part 
of the rupture, like a “ second umbilicus,” as Shacher said. The urine 
flows over tlie skin and causes jminful excoriation. But ruptures which 
reach the knee are seldom met with now, and even one so large as that 
depicted in Plate VI. ;s quite uncommon. The original size of this 
hernia was somewhat greater, but as the i)hotograph was taken after 

* In strangulated hernia, though the intestine can seldom be felt or heard, the 
symptoms of obstruction supply the necessary information. 
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a truss had been worn for some hours, the swelling could not he brought 
dow*L to its original dimensions. 

Oblique Hernia Simulating Direct. — It is in the large lierniai especi- 
ally, that tlie inner ring is so dilated, that it reaches to the border of the 
rectus muscle, and is directly behind the extonaial ring. No trace can be 
felt of the posterior wall of the canal, and the protrusion is not to be 
distinguished from a direct hernia, except hy dissection. Dr. Goulay 
dissected a female, seventy-two years of age, who, thougli bed- ridden for 
thirteen years, had a rupture of such a large size that the opening in tlie 
abdominal wall measured 9 inches in diameter.^ Tlie cases, liowever, 
witii obliteration of the inguinal canal are rare, and in vscrotal horniai of 
corsideralile size the oblique direction of the swelling can usually be 
observed, owing to the preservation of j:)art of tlic internal wall of the 
canal. 

General Symptoms. — The pain and the tumour, wliich are the principal 
signs of hernia, have now heeii described ; and there only rcuuains for 
coiisidoratioji the general symptoms which soiiKdimes attend it. If a 
rupture is not retained, or is imperfectly retained, tli(‘, patient is suhject 
to flatulence, indigestion, colic, nausea, vomitiug, and constipation. These 
symptoms are fitful, occurring with more or less scveiity according to 
the state of protrusion of the viscera, and ceasing directly fclie hernia is 
returned. They ]nay come singly or in combinaticni, and may accompany 
the local pain above described. Those avIio S(‘(dv to know' Avliat manner 
of life tlie padieiits load who neglect their ruptures, cannot do lietter than 
study oliturator hernia. This is a rupture so .seldom detected, either liy 
the patient or tlie surgeon, that no means are used to jnevent its descent ; 
conseqiKJJiily, the history of such cases gives faithful and em])liatie 
testimony of tlie suflerings whicli accom])any a hernia unrestrained. 
The symjitoms are not contiiinous, but (‘oim? in paroxysms and pass 
of!’, leaving the patient for a time fi*(*e from discomfort; Imt they recur 
again and again, till means are used to retain the liernia, or till strangu- 
lation makes an operation inevitable. 

Oblique Hernia in Women. — Oblique inguinal h(*riiia in w^nnen does 
not difler essentially from that in men. When it p.asses tlie external 
ring, it forms a tumour in tlie labium majus wliich sometimes reaches to 
the margin of the anus, and sometimes l)econies pendulous. It ha.s been 
already observed that labial hernia is relatively less common in women 
than scrotal in men, which is probably dm/ to tlie ililference in the 
occupatiems of the two sexes. 

Double Hernia. — It was observed in Chapter II. that a. donlih* liernia 
descends on both sides at tlie same time in not more than 4.6 jier cent, 
among males, and in something less among females. The two protru- 
sions, therefore, constituting a double rupture, are formed at different 
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times in the great majority of cases. Malgaigue thought that the second 
usually follows th(^ lirst rupture after a short interval ; aud that,4>if a 
rupture lias long remained single, the oppositii side is not likely to give 
way. It is difheult to verify tliis statement, for tlie second rupture is 
almost in\ arial)ly of slow formation, and the date of its production un- 
certain. vSo far as my own ohsorvations serv<‘, I find tliat tin? sect.>nd 
hernia occurs at any ]H;riod after tlie formation of the Hi'st, and not, 
in the majority of cases, immediately after tin? first. I'he Htatistieal 
Tables, in(l(*ed, seem to jioint to this, that, if life lasted long enough, 
all single Innnia? would lM?come (loulde. There is this peculiarity about 
double liei’niie, that the si'cond is not so laj-ge or so troublesome as the 
first. If we consider a mimljcr of double hernia? of wliicli one or both 
are scrotal, only 3.5 j>er cent, are scrotal on botli sid(\s.* i\7nong the 
rejuaining 96.5 |)er cent, oin? side is scrotal, and that is abnost always 
(vi/., in 88.7 per cent.) tin; side first ruptured. In the (exceptions to this 
rule, that the first hernia is the worst hernia, it is pr(d)abl(? tluit the 
first hernia has l)(?(m so far ameliorated by treatment that its natural 
pi'Otxuisity is euncealed. 

Hernia in the Tunica Vaginalis has tb^ testis {‘nclosed witliin the 
sac; this is its chief c.liarai'toristic. As in hydrocele, the testis is found 
towards the. l^ack ])art of the swcdling, a little Ixdow tin? middh;. Some- 
times the organ, as before remark(;d, is at tin? bottom of the sac.. Occa- 
sionally a ln*rnia occupies the tunica vaginalis of a t(‘stis wliich has not 
completely (lescendod. Under these <drcumstain?es the i.estis is almost 
always under-si/ed and ill-(hivelop(‘d. ilcruia in the funitailar portion 
of the tunica vaginaJi.s cannot be diagnosfHl with certainty during life. 
It is gmierally narvoAV and (tylindrical, Avith the testis applied ('losely to 
the lower end. 

Hypersesthesia of the Testis. — Among the numerous cases in which 
hernia accompanies an ill-develoY^Ml testis or a testis arre.sled in its 
descent, a .small proportion of the testes are more .sen.sitive than usual, 
and the hernia often iiarticipates in the hyjjcnestliesia. Tliis tender- 
ness varies in degree in diircrent persons. In some it amounts to no 
more than a slight increase of the normal sensihility of the organ, whilst 
i]i rare cases it is so excc’ssive that not only the lightest touch, but 
even a putr of air, scums to give the patient agony. Among 295 casc.s 
in which the testis was misplaced or ill-developed, lo.i per (Uiiit. were 
bypersesthetic.f I have not observed that this peculiar t(?nderness 

* Among 731 double herniio examined by the author, the side first ruptured was 
scrotal, and among 25 double scrotal the largest hernia was on the side first ruptured. 
Among 91 double hernias the side last ruptured was scrotal, and among 5 double 
scrotal the largest hernia was on the side last ruptured. , 

t Examined at the Truss Society in 1889 and 1890. 
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manifc'-sts itself as a rule before piilx'.rty. Among the cases a(re{it(id 
witl'^ ]iy]:)cr(3Bst]iesia above-mentioned, only one was so young as twelve 
years. 
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ClIAPTEIi XV 11. 

ON DIRECH’ INCnilNAL HERNIA. 

Direct Hernia, a Hernia in the Linea Semilunaris.“ -Direct hernia 
is a Jiernia of the linea stunilunaris, and bidongs rather to tlie <’lass of 
ventral tliau to that of inguinal heriiue. Wherefon* ]\Ionre ealhid it 
veidro-itiguiiial, and Sc.-n’pa speaks of it as a cornbiiiatiou of inguinal and 
vruitraL But it has always Ixani found most eonvtmient to describe the 
ob]i(jue and (]ire(.‘t together, and Ihi.s arrangement Avill, therefore, still h(^ 
a.(lli(.‘n‘(l to. 

Discovered by Heister. — Direct lierjiia v/as deteeterl first by Tr(n*.stor 
iji ibe body of ji rojie-danei'r, as (Jam])er^ bdls us, wlio liimself di.ss(a:d(‘d 
a ease in 1759. Alexander IMonro, Avlien be was studying at Berlin in 
1771, also met Avitb a case.^-^' Sir Asllt^y (Joojier (hn'oted a sliort rdiajder 
in Ills w<vrk to dirvad. Inuaiia, and bhanz Ca.sjiar lless(dbae]i. jinblished 
in j8t 4 tlie most impoi-laiit (amtrihution wliicli has appeared on the 
subject.'^ 

Age of Occurrence. — Direct hernia is a hmaiia of adult libg and 
a])parently attains its greatest freipimicy hetween foidy and fifty ycar.s 
of age. It is juxJiahh', however, that it develops after fifty even more 
abundantly, tljongli this dmes not appear in Talde. N VJ l., as no cornadio]! 
has l)een made in it for dc(‘.rea.se by death in the population. Among a 
given numl)er of inguinal hernia* the dirra-t ann;)unt to 6.9 per eeiit,,t 

* He published his first essay in 1S06. Meckel ipiotes a case seen by Moiiteggia, 
and Russel described a direct as a “ new specie.s " of hernia in Tran.s. Roy. Soc., 
Ed in., 1805. 

f Among 269 cases of inguinal e-v.amiiifc’d tlie author, l<S \v< n; direct — 6.9 
l)er cent. 
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and this agrees very nearly with the estimate given by Bruiininghaiisen 
and adopted by TIesselbach. 

This Hernia originates on the Right Side more commonly than is the 
case witli inguinal hernise in general which arise at the same period of 
life. (Direct right : loft = 1.46 : i, Table XVII.) The reason of its 
greater frequency on tlie right side is not apparent, but the jirobable 
effect of it is to increase the ratio of right to left among inguinal herniaj 
in old age. 

Position of tho Aperture of Exit. — A direct hernia traverses the 
abdominal wall between the outer border of the rectus muscle and the 
epigastric artery. It enters the lower and inner part of the inguinal 
canal, expands tho aponeurosis of the external oblique and the external 
ring, and sometimes descends into the scrotum. Much attention has 
been paid by the anatomists to its position in respect to the obliterated 
hypogastric artery. Generally it escapes between that vessel and the 
epigastric, but occasionally tho hypogastric is so far out that the pro- 
trusion passes between it and the edge of the rectus muscle. When 
• Velpeau met with tho last-named condition, he described it as a new 
species of inguinal hernia under the name of ‘Miernie inguinale oldique 
interne.” In the case wliich fell immediately under bis notice, the hernia 
had come through the linca semilunaris a short distance above the pubes, 
and had dilated the inner part of the inguinal canal without making 
much impression on the external ring. Velpcjau describes tho hernia 
as directing its way along the ingninal canal obliquely outwards, wliich 
is signified by the name that he c.oiiferred upon it. Every direct hernia 
occupies, during part of its pr<*gress, the inguinal canal, and forms a con- 
siderable swelling within it before passing the external abdominal ring. 
As the resistance is greater towards the rectus than in the opposite 
direction, the rupture may appear at a certain stage to have its axis 
pointing downwards and outwards instead of downwards and forwards. 
If a direct hernia, after entering the canal near the rectus, passes along 
it towards the internal inguinal ring, as Velpeau maintained, the condition 
is so extremely rare that no further mention of it is necessary. 

Relation to the Hypogastric Artery. — The course of the obliterated 
hypogastric, artery is very variable, and consequently the width of the 
two inner liypogastric fossa) varies in correspondence with its position. 
If the vessel is external to the margin of the rectus, a hernia may traverse 
the posterior wall of tlie inguinal canal on the one or the other side of it. 
Sir Astlcy Cooper records a case in which, on each side, two hernise 
were between the epigastric and hypogastric arteries, and one between 
the hypogastric and the border of the rectus.® The hypogastric artery 
and the fossa), wliich its projection occasionally produces, have merely 
an anatomical interest, and do not appear to possess any material influ- 
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dice upon the hernia under consideration. It is probably on this account 
that Hosselbach gives so little prominence to tlie relations of the artery 
to the neck of the sac. A liernia occasionally comes out through an 
opening in tlie aponeurosis of the external oblique a little way above the 
external inguinal ring. It is a hernia through the lower, l>ut not the 
lowest, part of the linea semilunaris. Like one already described, which 
protrudes in the vicinity of the internal ring, this likewise lias been 
called para-inguinal. A hernia was oliservcid by Cloquet to come out 
between a separation of tlie librcs of the tendon of origin of the right 
rectus mu8ch?.‘^ It occurred in a male, set. 47. 

Anatomy of Direct Hernia. — Direct hernia either pushes before it 
the structures forming the posterior wall of tlu? inguinal canal, or passes 
through an opening or split in one or more of them. Ilesselhach appears 
to have found tlie sac traversing a gap in the fascia transversalis and 
conjoined tendon of tlie internal oldique and transversalis muscles. Sir 
Astley Coojier generally saw tlni fascia transversalis protruded in front of 
the sfie through the libres of the tendon of the transversalis muscle and 
under t-he edge of the intoriial oblhpie. Aston Key found tlic fascia 
transversalis and conjoined tendon intimately blended togetlicr and 
(covering the sac. Sometimes there is a fraying in the transversalis 
fascia or in the conjoined tendon, but more commonly these structures 
are merely bulged before the sac. 

Modes of Origin.- In view of these anatomical states, Sir Astley Cooper 
suggested three modes of origin for this hernia, viz., by a weakening, or 
a tearing, or an absence of the conjoined tendon. In correspondence 
apparently with these modes of origin, the onset of the liernia is either 
gradual or sudden. 

Among 68 single direct liernue examined by the author, 23 came sud- 
denly, and 45 gradually ; and among 77 double direct, 4 came suddenly 
on both sides, 49 gradually, while in 24 it caiiiti suddtmly on one side 
and gradually on the otlier. The gradual formation, thtjrefore, is the 
most usual, as is also the case with oblique hernia. Some have supposed 
tliat, wlvether tlio descent takes place gradually or suddenly, the viscera 
enter a pre-forimid sac. In support of this, Englisi’h lias recorded the 
occasional presence of peritonerd pouches in the space lietwocn the 
hypogastric and epigastric arteries.* ^ They occur most commonly about 
the umbilical region, according to Liuhart. Englisch staters that the 
fascia transversalis was bulged before these pouches when tliey attained 
any magnitude and was not riven. In certain cases a direct hernia had 
formed on one side, and a peritoneal diverticulum was present on the 
other. When it is remembered that in double hernia the two protrusions 
are seldom equal, but tliat one precedes and has larger dimensions than 
* Englisch examined 300 bodies, and found peritoneal pouches in 6 of them. 
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Fig. 8. — The inner aspcct^of the intminal region from winch the pcritonouin has been 
rcTiiovod. The aperture of a direct licrnia is soon occupying tlio greater part of tlio 
space between the rectus an<l internal ring. A, tlu* })u]>es. i>, reciu.s. 0 , iniu;r 

wall of canal. 1), inner ring. E and F, femoral vcs.-obs. (r, tliyroid foramen. 11, 
Fig. II, the line of the opiga.stri<! artery, {A/(er F. JfamJbnvJi,) 



Fio. 9. — The parts ore similar to those in Fig. 8, but the aperture of the direct hernia 
is a small round opening in the angle between the rectus and [>ubes. {After F. < 7 . 
Hcsselback. ) 
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Fia. 10.— The same view as in Fi.L% 8, l)nt the apcrtxire of tlie hernia is a narrow split 
in the internal wall of the canal. 



Fig. II. —The same parts as in tFo previous Figs. Almost all the internal wall of the 
canal has disappeared between the rectus and the epigastric artery. 
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the other, there is strong probability that Englisch is correct in his 
conjecture, and ,that in some instances the viscera occupy these ih‘e- 
formed sacs. 

Aperture of Exit easily Explored in the Living. — The opening in the 
posterior wall of the inguinal canal through which a direct hernia comes, 
is much more accessible to examination in the living than the internal 
abdominal ring, so tliat it is quite possible, in the majority of cases, to 
explore the conjoined tendon with the finger and ascertain the shape 
and size of the opening as well as the extent to which the posterior wall 
has sullered. When a hernia is oblique, the posterior wall of the canal 
is felt as a piano surface by the finger passed into the external ring, and 
its attacliment along the pubes can be traced. The finger is prevented 
from entering tlie abdomen till it reaches tlie internal ring, but in direct 
hernia, when fully develojied, the finger at once passes over the bare 
|)ubes into the bell}'’, and can feel the baidc of that bone and of the rectus 
muscle. No trace of the posterior wall of the canal is felt nor the 
margin of an opening in it. All that remains is a narrow layer of mem- 
brane, which just fills tlie angle between the pubes and the rectus; it 
seems as if the ligament of Colles had alone withstood tlie distending 
force of the hernia. In these cases, in whi(‘h the protrusion lias done its 
worst, all the posterior wall of the canal between the rectus and epigastric 
artery has gone, ami th(i large opening has a triangular figure, coinciding 
with the triangle of Hesselliacfii (Fig. 8). 

If tin*- hernia is (ixamined at an early stage, the posterior wall of the 
canal either presents a smidl round opening (Fig. 9) or a narrow slit (Fig. 
10). When there is a rift in the [>ostei'ior wall, it generally has an 
oblique direction, with one end n(‘ar the pubes, and the otlier [lointing 
upwards and outwards (Fig. 10). An interval of 2 to 3 lines, as a 
rule, separates it from the edge of the rectus. In two cases the author 
found a slit in the posterior wall, wliose inner boundary was formed liy 
the edge of the rectus. When the opening is round, its lowtu’ margin is 
usually 2 or more lines above the pubes, and it may be adjacent to 
the rectus, or more commonly 2 or 3 lines distant from that muscle. 
It is seldom so far from the rectus as two-thirds of an inch. The 
border of these round opimings is Avell defined ; sometimes it is firm, hut 
in otluir cases it is very thin and yielding. Resides tlie rounded or slit- 
shaped aperture in the internal wall of the canal and the large triangular 
gap, there is a fourth condition in Avhich all the tissue between the edge 
of the rectus ami the epigastric artery has been lost. In such cases a 
portion of the posterior wall of the canal is felt towards the rectus, and 
lias a rounded edge with the concavity looking outwards. But towards 
the inner ring no vestige of the posterior wall can be found (Fig. ii). 

Stages in the Formation of Direct Hernia. — It appears probable that 
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the four states liere described* (Figs. 8, 9, 10, ii) are not independent, 
btft are gradations in the development of the hernia. When a double 
hernia is present, the two protrusions rarely come out at the same time, 
but one generally precedes the other; therefore the first is further 
advanced tlian the second. This is true of all hernias. Among the 
oblique it is very rar(dy that both are scrotal, but in a great majority the 
older hernia ivS scrotal, and the recent one is in the canal. In double 
direct also tlui hernias are in different stages, and that w^hich last pro- 
truded has always a larger part of the posterior wall of tlic canal preserved 
than the older hernia. Assuming, then, that the above supposition is 
correct, it is evident that as a direct liernia develops, it enlarges at the 
expense of the internal 'wall of the canal, and that it encroaches on each 
side, but jnincipally in tlie direction of the epigastric artery, until the 
whole of the posterior wall of the canal between the artery and the 
rectus muscle lias disappeared. This final condition is frequently arrived 
at T)eforo the rupture has passeil beyond the external ring, and it is one 
of the chief chavacderistics of direct hernia that the opening may be so 
large, and the tunujiir relatively so small. The ordinary form is that of 
biiboiiocelo, and it is comparatively seldom that the protrusion reaches 
the scrotum.! 

The external ring is partly shielded by the rectus muscle, and the 
hernia has to dilate or split up the outer part of Uie ring before passing 
beyond it. Tlie sac of this hernia is glolmlar, and therefore a consider- 
able enlargement of the external ring must be effected before the j^ro- 
trusion can traverse it. 

Relation of the Sac to the Spermatic Cord.- -The spermatic cord 
comes into contact Avitli tlio sac near the inner part of the canal, and is, 
as a rule, on the outer sid(^ of it in the scrotum. The cord has been 
found, however, crossing the front of the scrotal sac at the upper part 
and de.scending along the inner side.® Sometimes the constituents of the 
cord are separated. The cLhu* Monro found the vas deferens running 
down tlie front of the sac and the spermatic vessels beliind it. Tlio 
same precaution, therefore, must be used in operating ui»on this hernia 
as with the oblique, to avoid division of the cord. 

Coverings of the Sac. — The coverings of the sac vary considerably 
according to the mode of origin of the liernia. The peritoneal sac carries 
before it tlie sul)peritoneal fat, the transversalis fascia and conjoined 

* In 100 cases of direct hernia the author noted and drew the condition of the 
aperture in the posterior wall of the canal. In 8 it occurred as a narrow .split, in 13 
as a small round hole, in 29 as a segment of a circle, and in 50 no trace of the 
posterior wall could he discovered. 

+ Among 63 single direct hemiae, 14 were scrotal, and 49 in the canal ; and among 
61 double direct, 36 were bubonoceles, 5 were scrotal, and in 20 the older hernia was 
scrotal, aud the recent one bubonocele. 
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teiKlon ; on leaving the canal it is covered by the intercohnnnar fascia 
and by the subcutaneous tissue with the dartos. The sac sometintes 
receives no investment from the cremaster; in other cases it is partially 
covered l)y tliat muscle at the outer part. M. A. Ih’oca maintains that 
direct hernia, and every hernia wlji(?h passes the external inguinal ring, 
is eoA^'ered by the cremaster,^ Direct hernia sometimes passes through 
a split in the transversalis fascia * or con joined tendon, or it may come out 
through an interval l)etweon tlie libres of the internal ol)lique inuscle.f 
Thus some of the coverings of the liernia may be wanting. 

Symptoms of Direct Hernia. — AV lion direct hernia has descended into 
the scrotum, it cannot he diagnosed Avith ahsolutci certainty from an 
oblique lieinia. For it has been seen that the position of tln^ spermatic 
cord is so variable in this and in ohliipie hernia that it gives no relial)le 
information, if the finger folloAvs tlui hernia on reduction, it passes over 
tlie ])iihes directly into the abdomen ; bn tin some cases of oblique hoiiiia 
the inner ring is displaced so far inA\%ards as to be opposite the external 
ring, and thcreiore the position of the opening in the j)osterior Avail 
of th(i canal is not a certain sign AAdien the rupture is scrotal. Some 
surg(M)ns claim to he gifted Avith a sense of tench so delicaiti' that they 
are able to feed tlie beating of the e];)igastric artery T)e.tAvcen the finger 
within tlie neck of the sac. ami the tlmmh on tlie siu’faee of the alxlo- 
mou. A jaiisaiion is often felt umhu- such circumstances pj’oceeding 
from the digital arteries of the surgeon, Imt tliose av1i<:> pretend to 
more than tills, surrender themselAXS to a ilattering delusion. :|: The 
diagnosis of direct scrotal must therefore be always attended Avitli some 
iim.'ertainty, lait it should be remembm’ed iliat Avitli oblique scrotal a 
portion of the jiosterior wall of the inguinal (^anal is generally left, 
ami, as a rufi', in sntficient quantity to jirescrve the oblique direction 
of tin; neck. 

Hut a direct luu’nia, Avhethcr above or below the? pubes, has no such 
dirc'chion, hut ahvays ayipears to descend in a perpendicular plane. 
Wlien it is aboAa^ tin*. ci’<‘st of tlie pnbes, as is usually the case, it forms 
a hcmis])h('rical swelliug Avliich tends inwards to tlie middle line; and, if 
tAVO Ivernioe are present, thdr inner borders arc in contact, as is seen in 
Plate Yll. Tlie form and ]iositioii of the tumour are the most charac- 
teristic signs of dii:<*(.*l hernia; and if the posterior Avail of the inguinal 
canal has not been destroyed, the ojaming in it can he (‘.asily felt. In 

* AI. A. Broca in twelve dissections of direct hernia has i» every instance found 
the sac invested by the fascia tniiisvcrsalis. 

1 The author possesses a di.ssectitui of a hernia of this kind. 

Ct The epigastric artery was once seen by Hosselbach coming fr(un the external 
iliac, and springing from a trunk common to it and the obturator, just as the latter 
vessel turned over the brim of the pelvLs. The epigastric ascended behind the 
rectus muscle, near its outer border, internal to the sac of a direct hernia. 
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Note . — The second part of Table XVII. does not represent the actual state of the cases, because several patients had a double hernia of which one 
was oblique, and some few had direct inguinal in company with femoral hernia. 
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rare cases an oblique hernia will make ver}’^ little projection till it nears 
the external ring and then rises as a rounded swelling, like a dir^^t 
rupture. An instance of this is seen in Plate lY. on the right side. 
No difficulty is experienced in such cases, for the posterior wall of the 
canal is felt to bo perfect. It is only in certain cases of scrotal hernia, 
therefore, that there can be any danger of mistaking oblique for ilirect 
hernia. In women the diagnosis is uncertain, because in tlicm it is not 
possible to explore the inguinal canal, and the symptoms arc limited to 
the form and position of the swelling. 

Double Direct Hernia. — It has been asserted that direct hernia is 
always, or almost always, double ; but though this is not strictly accurate, 
the tendency to the formation of double hernia appears much stronger 
in this than in inguinal hernias in general. On riderence to Table XYII. 
it will be found that 55 per cent, of single direct ruptures beciome doulde ; 
whereas 36.6 per cent, of inguinal hernise in Table 1 . ])ecome double. 
It may be, however, that this increased tendency to double liernia is 
apparent rather than real ; for the percentage derived from Table!, is 
obtained from cases arising during the whole of life, Avhilst that from 
Table XVII. is from cases arising during a part of life. The question 
can only be determimul with certainty if tin? cases to be compared are 
all taken from the same periods of life. 
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CHAPTER XVIIL 

ON INTERSTITIAL HERNIA. 

Nomenclature. — The vis(*.ora sonietiines find thoir way Ix'twoen the 
layers of tlie abdominal wall and constitute a liernia which appears under 
several forms and has been encumbered with a miiltitudo of names. 

The designation used by Goyraml,^ interstitial, indicates very well its 
characteristic feature, and comprehends its diflermit varieties. One of 
tlie best known writers on the subject ])referred the term intra-i)arietal,2 
but this might be taken to mean that the hernia is on tlie inside of the 
parietes ; whilst among the other names I liave not met with oiu‘. 
which conveys so clearly as interstitial, that the hernia “stamls or is 
between or among the layers of the abdominal wall. Interstitial liernia 
is not only complicated in itself, but its recognition has been rendered 
still more diflicult by the carelessness of tlioso who have confounded 
it with hernias of other kinds. 

Goyrand includes among his cases two small direct In'micie which 
liad not escaped from the inguinal canal.* Su(h heriiire are indeed 
between the layers of the alxlominal wall, but tlicy come under the 
title of l)ubonocele, or incomplete inguinal ; whilst interstitial hernia 
transgresses the ordinary limits of inguinal liernia, tliis . being its dis- 
tinctive peculiarity. 

The Three Kinds of Interstitial Hernia. — The viscera may b(‘ placed, 
(i) betAveen the parietal peritoneum and the fascia lining the abdominal 
muscles, or (2) between the internal and ext(?rnal oblicpie muscles, or 
(3) on the surface of the last muscle l)etw(‘eii tin? aponeui'osis and the 
skin. With any one of these a part of the hernial sac may dc'sccmd the 
inguinal canal, and may even reac^h the scrotum. 

A protrusion in the inguinal canal may bo said to be iiivarialily pre- 
sent, though it is oidy in a few castis that this enters the scrotum or 
labium ; but a bulging of the abdominal Avail imiy or may not accom- 
pany the inguinal portion of the hernia ; so that the three kinds above 
defined may be resoh^ed into those which have a ventral sAvclling and 
those Avhich have none. The second and third of the above divisions 
ahvays have a bulging of the parietes besides that in the canal or 
scrotum. So, likcAvise, Avith some of the cases in the first division, but 
in the rest there is no external sign AAdiich distinguishes them from 
ordinary hernia, and lienee arises their danger. 

* Sir William Lawrence has made much the same mistake. 
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Interstitial Hernia without a Ventral Swelling*. 

It will bo c()iivoiu(^nt to cojisidor first of all the cases in which no 
extraordinary swidling is present. 8onie of these are well exemplified 
by a ease related by Hernu in 1802 of a man, let. 40, wlio came under 
his care for a right inguinal rupture, which had been for seven days 
strangulated.^ The malady hael been long negleidcd, and onl}^ within 
the last fcAV yi'-ars had the patimit worn a trufjs. Tlie lujrnia reaidiod the 
middle of the scrotum, was soft and in ixrrt naJiicible. Iterniotomy was 
performed, tlic sac opened, and the omentum therein was ligatured and 
cut oil. Idle stump did not return completely into tlie helly, but kept 
coming down, so that a pad was apjilied to ke(‘p it up. Death occurred 
four days afterwards. 

Besides the inguinal sac, opened during the operation, which con- 
tained only a mass of omentum, there was boliind the inguinal canal, 
between tlie ])iibes and bladder, another sac formed by a fold of peri- 
toneum in which was enclosed a loop of gut partly gangrenous. The 
two united sacs resemliled a “besaco,^’ a doul)le bag, which, with its 
middle rCvSting on the horizontal rannis of the jmbes, descended on one 
side to the bottom of the scrotum and foriniMl the external sac, and on 
the other descendoil l)etw(.'en the pubes and ])ladd(*r and contained gut. 
The entry of the inner sac was almost at tlie level of tlie inguinal ring. 
It was rounded, firm, as it were ligamentous, and the gut in order to 
enter it was oldiged to turn and to form almost an acute angle with tlie 
rest of the intestine. 

In such cases as these the two parts of the sac have a common 0[)ening 
through tlie parietal ])eritoncuiu into the alidomiual cavity. The sac 
generally lies lietween the pubes and bladder, but sometimes rests against 
the obturator interims muscle. This condition is riot necessarily limited 
to inguinal hernia, for more than one case has been recorded of a femoral 
hernia having a diverticulum between the pubes and the liladder. It is 
evident that a hernial sac in tliese positions gives no outward sign ; and 
so long as the function of the bowel is undisturhed, there is nothing 
to excite suspicion of a twofold sac. But when the bowel lias been 
strangulated in the ahdeiiiinal sac, and an operation has been performed 
on the inguinal ])ortion of the hernia, it has been generally noticed that 
the reduction of the protruded parts has been imperfect. Hernu ob- 
serves that the omentum continually came down again after reduction, 
and that it was necessary to use a pad to keep it up. Life has been 
sacrificed in these cases by neglect of this sign, which indicates that 
the operation is incomplete, and that the exploration must be carried 
further. 

The hernijc just described were called “ inguinalis antevcsicalis ” by 
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Parise to distinguish thcru from the more coiumoti variety the “ heniia 
iiigwiialis iiitrailiaca/’ in wliich the deej) sae oc;cu]iios the iiiae fossa. 
Both those heniiie are ineludcd under Die 00111111011 name hernia iiiguino- 
jiroperitoiiealis ” liy Kronlein, whose valuable work 011 tli<^ subject has 
obta ined u n i v e rsal r ecog n i ti on . 

Hernia Inguinalis Iiitrailiaca. -- The princi[)al features of liernia 
iiiguinalis intrailiaoa arc found in a (-ase related liy Kriinleiii in 1876, 
wliioii served as the foumlation for his first ('ssay. A man, ad. 54, 
who ha<l Ixam npiturial from infam^y, t:ame under the prohissor’s care for 
a strangulated right inguinal hernia, Avhioh reached half-way down the 
.scrotum. Itediiotion was made liy taxis, anti the ring was felt to bo free. 
No abdominal tumour was noticed, but tlic belly was distended and 
offered increased resistama* to j>r(‘ssure in tin? right inguinal region. ''.Ihe 
[Kirts remained rctlnced, bni-, as the .symptoms c6n tinned, lierniotomy was 
performed, dlie sac was ojicned, and some inotlorous serous fluid lot 
out. .The finger gasstMl easily along the eaual, wliit-li was eiiijiity, ami 
higli lip at tin.* inmu' ring if met witli a. smootli, tense, elastic meiubraue, 
wdiicli was thought to Ik*, a loop of intestim*, fixed in that position. The 
whole canal was tber(*fore split u}), and liy Introducing the finger 
tlirongli the inner ring and directing it ontward.s, a firm string or liand 
Avas encountered, under wliicb the aliove-meulioiUKl loop <d’ intestine 
pa.ssed. This string was divided, wlieii a gusli of stinking bloodstained 
fluid poured over the whole*, field of ojioratiuu.'^ Thu cavity containing 
intestine was now acce'ssible, and 20 c(*utimetres of gangrtmous lunvel 
were cut away and the ends reunited. 

After death the cavity, containing tlie resect(*d liowel, was found to be 
a large diverticulum of the sac, lying in the iliac fossa between the 

l>arietal |)eriLoneum and tlie liiscia transversal is. The finger bad not 

(*utcred the general piuitoneal cavity during tin* ojioration. The intra- 
iliac })art of tin* hernia was furuislmd with a neck, whose entry was 

bounded by a firm rbig, of wliick the ui)}>er edge, liad been felt and 

j divided during the op(*ration. The nituitli of the diverticailum com- 
\ inunieated witli tlie m*ck of the ingiiinal sac at the. outer side, and the 
neck of the. inguinal sae communicated with tin*, ahdomeii l)y an orificii, 
the ‘‘ostium ahdomiiiale ’’ uf Kriiiilciu, whieli was .separated from the 
internal inguinal ring for some distance. 

The Site of Strangulation. -In this case tlic stiaiigulatiou was not 
at the mouth of the twofold sae, tlie “ostium al)doniinalo,” but at the 
mouth of the divertieulum. Th(;refore it had been po.ssib]c to reduce 
the viscera in the inguinal .sac into the abdomen, whilst another portion 
of bowel wivs .strangulated at the entry of the intrailiae In general, 

however, tlie scial of strangulation is the coinmon mouth, or ostium 
abdomiiiale, in Avliicli case reduction of tlie extei’iial jirotrusioii is 

K 
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incom|»l(4(*. Ajid tliis, as has Ijoeii remarked before, allords a most 
important indication for operation, or for furth(‘r ex]>loratioii wlieiF au 
operation lias T>e(m b(*giin. 

Tlio mouth of the diverticulum may be jilaced latiu'ally to tlie main 
channel, as in Krihileiids ease, or iiiay itself b(^ the ostium abdoniinale. 
The div(U’ticulum lias then two openings, one to the abdominal cavity, 
and one at the sit(i of the internal inguinal ring leading into th(‘ external 
}»ortion of the sac. 

Position and Relation of Properitoneal Hernia. —Tin* diveiticulum 
lies in the subperitoiu'al tissiu‘, with the fascia transvau’salis in front of 
it, and tln^ [larietal peritommm behind and above it. The penitoneum of 
the diverticulum and tin* jiariidal ])eritoiieuni, wlnuc* they ari^ in contact, 
are found to he intimatel}’' adlierent to one another to a greater or less 
<nxtent. This (‘ircumstanee is important, as sinoving that tlie diveiff- 
culum is not tin* rt‘sult of a n‘cent ‘‘ rediictio on masse,’’ or forcihle 
reduction of tin- herjiiia with its sac. Whatevcj* forms and fashions the 
diverticulum is thus s(m;*u to he indejieudent of the strangulation and of 
tlie ju’OcaMxlings to which it gives rise. 

Mode of Formation. — l>iit th(‘re i.s a very g(‘n(‘ral o])inioji, ilatiiighaek 
to the days ol lleniu, that these diverticula, or jirojau'itomval sacs, are 
formed by oft repeated attem[)ts at reduction. If r(*duclion is dihicult 
on ancon nt ol narrowness oi the entrains* of tin* sac, it is i‘asy to conceive 
that tli(i pressure may not only t(‘nd to separate the neck from tlie 
abdominal wall, Imt also to liulge tin* sac on the distal sidi?. of tlu' neck 
within the abdomen. Thnic* is a hernial sac in the Museum of St. 
Ilartholomcw s Iios|)ital whirh .sliows an early stage of this condition.'’ 
Tlie neck is surrounded by a vmy tougli ring of lihrous tissue. The sac 
dilates suddenly imm(*diatcly lielow the neck, mnl there is a |)ouchiiig 
oi its iMjsterior portion, wliich ap])areutly extended upAvards liehiud tin* 
neck. A moiitli befor*^ death tin* hernia was reilueiul after long and 
forcible taxis uiuhw ehlorofonii. No doubt on juany j)revioiis occasions 
tin* [latieiit himself liad jnaih* sti’ong pressure on the ru]>tur(? Avheii 
quitting it hack. 

It lias luaiii suggested that if a. ti'uss is haliitually Avorii resting ujion 
the extcuual ring, the ])ortioii of sac in tin* canal Avill he ocmijiied l>y 
bowel and distemled by the jiressure communicated to it. This maljiosi- 
tion of the truss is excee<lingly eommon, Init tin* liernia is exceedingly 
rare, wliich should not lie the case if the diverticula AV(*ro thus formed. 
Mr, Uirkett demonstrated long ago that tin* supposition is untenable, hut 
it was afterwards r<*vived by Stn‘ub(d. 

That the formation (4 the twofold sac is in>t lu'cessarily associated 
Avith a congenital anomaly of the peritoneum is sliown liy its occurnuice 
in feimiral and in direct liernia.*'^ Yet in a majority of the eases the 
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hernia is in the processus vaginalis of an illHleYelo})od or arrested testicle, 
and* this fact suggests some causal connection hetwoen the coiigeiiital 
anomaly and the deformity of the sac. 

Ill a former chai)ter I have, pointed out that the mouth of the sac is 
very narrow, as a rule, in hernia in the jirocessus vaginalis. If, tlnm, the 
<llverticula have a mechanical origin, as above explaiiKal, the narrowness 
of the orifice of the i>rocessus vaginalis would favour their forniation, 
and w(^ should exjiect to find the properitoneal hernias in most instances 
o(.M*upying a congenitally pre-f(U*nied sac. According to this theory tin' 
]iressnre that forms the pouch comes from without, but Streiibel suggested 
tluit the same effect ma}' bo ]irodiiced by pnissure from within. 

Wdien the testis is arrested it may remain in tiie lielly or in the groin, 
and the ])iM.>cessus vaginalis may mul inside of the ('xlernal ring. Streubel 
suj)i)osed tliat tli(.‘ liernia met with so niueli resistance at the (ixternal 
ring that it enlarg(Ml in an upward direction, tliat the mouth of the sac 
was tlius s(.‘{»arated from the inner ring, ami that thf^ part iKdaveeii the. 
inner ring and tlie moutli sulleved dilatation. It s(',ems ])ossil)lc that 
resistanee to the a<Ivance. of a hernia may thus j)rodu(M> a twofold sac. 
As an illustration of this 1 will refer to a pr(‘.paration in Guy’s Hospital 
Museum, which was taken fi’oin tlie l)ody of a female who had a right 
v>l)turatoi’ h(‘rnia." llnfoitunately her history has not bt*e.n preseived. 
Th(‘ sac cxtm’ual to the oliiurator membrane is small, but witbin the 
[)elvis there is a considernble jiouch behind tlie olffurator internus niusele. 
The ]) 0 W(‘l entered the iijjper part of the' [»clvie portion. 71ie obstacles 
to th(^ (’iilargement of obturator Inuaiia outsidt^ tin*, pi'lvis are Wfdl known, 
;ind it seems md unfair to (aiiijceture tliat liere tlie internal <liverti<mlum 
owed its existciK'c to this <.*ause. Both the theories m)W stat(?d would 
he more acc.iqilabh*, if it wcu'c' not that the requisite conditions are found 
so often ami the hernim so sekhmi. 

A diffei’eiit mode of origin was jiroponnded by Biir in consequenee oi 
the fo]h)\ving oliservatioiis.* Ib^ met with a small direct bmaiia on the 
left side, which was in continnity witli a large pondi between tin* bladder 
and pubes. Both sacs opcne<l into tin* jicritom^al cavity by a common 
mouth in which l>owol bad liecome strangnlated. In anotlKu- case lie 
found, a large sac on the right side in the ]H*lvis mair the bladder. Its 
entrance Avas by a ronnd(*d, firm, sharji-edgi'd (qimiing close to the in- 
ternal inguinal ring. Xo diverticulum liad (uitenal the inguinal or 
femoral canals.^ Putting these two cases together, Bar conchid(.'d that 
the ante vesical jioueh was first formed, and that as it eailarged a portion 
uf its anterior wall was hulged into the inguinal (.‘anal. As an alternative 
he vsuggested that tlie inguinal ami properitoneal pomdies may be formed 
independently, and that liy the increase of the inguinal sac the moutli of 
Von Linhart also proposed this theory (Kronlein). 
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the deeper oik^ may be dragged down till tlie two communicate 'with ont‘ 
another by a common neck.* ' 

A case, resembling tlic second, aljove ([noted, from Bar, 'was described 
by Dr. Brunner in 1889,^ and Kngiiscili notified a small pouch in tlie 
vicinity of tlic inmw i*ing containing omentum. t Peritoneal pouches in 
the liypogastric and inguinal regions were W(dl known to Rokitansky, 
who observes of those wliich contain part of tlie viscera, that they are 
U[)on the liordtnhind 1)etw(*on internal and (external liei*nia. 

By what nns'ins these internal [jouclics are formed is not ai)parejit, 
nor liave I met with any ex[)lanation of tin* |)roces>s siillicieiitly j)]ausible 
to be repi'odufted here. In seeking to account for the production of 
hernia ])rop(n*itonealis Meinhard Schmidt has suggested that the internal 
ring is congenitally dislocated upwards and outwards, or rather that the 
moutli of the pro(*.(3Ssus vaginalis is developed in that position.^' If so, 
there would he a portion of the jirocessus vaginalis lietivcum its inner 
orifice and the internal ring, at which spot there is generally a constj'ic" 
tion (RamomVle). Here wo liave the properitoneal sik; in tlu' enihryoiiic 
form. The history of development throws very little light on this 
original displaiiement of the orific(3 of the proct'ssus. In many of the 
recorded cases M. Scluuidt found that the entrance of the sac* wais not 
at the inner ring, lait higher up, for wliicli the previous thcori(‘S give a 
meeliaiiical explanation. The congenital displa^amicnt of tlie inner ring 
needs further confirmatiou. 

The hcniiai [)roperitoneales are so rare tliat Kronhun was only able 
to collect twejity-fiv(', and sonic of th<\se do not strictly belong to tlie 
class in wliicli ho has placed them. Tlie antevesieal sac is rarer tlian 
the intrailiac, and never makes any projection of the abdominal wall 
beyond the swidling in the canal or scrotum. In the majority of tlie 
intrailiac cases also there is no external evidiaice of the deep sac ; hut 
when the overlying jiarietes are very thin, a tumour is ohs(‘rved on the 
surface of the belly extending upwards parallel to Poiipart's ligament 
towards the anterior su[)eTior iliac spine. This ventral swelling a}>]>ears 
to he identical with that which always a(icoin[)anies interstitial hernia 
when the viscera arc on the surface of the external ohlicpie or l^etAvceii 
that muscle and tli(3 internal oblique. 

^ Kninlein pri)p()se8 for these hernice the name ^‘liernim diverticuli (sc. peritonei) 
parieto-inguinalis or crnralis.’’ 

t Havago found .a hernia containing bowel, internal to the right hypogastric artery. 

It had not penetrated the fascia transversalis. It contained bowel which had burst 
into the belly.^*^ 
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Interstitial Hernia with a Ventral Swelling. 

Passing now to the consideration of the interstitial hernias wliicli have 
a ventral swelling, nothing more need be said of tlie inlinitely rare cases 
of proper! toneal liernia tliiis endowed. It is not possible to give a 
separate descoaption of the hernia which lies Ix'lweeu the muscles and 
that on tlie surface of tlie external ohliqne. Tlie general characters of 
each ar(‘. similar, ami as tliey probably have essentially the same origin, 
tlie two will be included under one clinical division. 

Historical Note on Interstitial Hernia. Peibaps the earliest record 
of interstitial rupture was made by Thomas Hartliolin, wlio desi*ri]jed 
it under the title of “huhonoccle rara.” A man, aet. 30, came to him, 
lie says, from l^alstria, wlio had had a tumour of the size of a duck’s egg 
in the hdt groin siiiiie lie was fifteen. Tlie man had lately taken a 
purging medic-iuo at tin? liaiids of an (‘inpirie, wlier(d)y the tumour was 
so much increased that il. exceeded in sizii an adult liuman liead. It 
extendcMl upAvaids towards the spleen ; was lax, soft, and [lainless. 
‘M am not in error,” says he, “in sujaposing it to he a huhonocele from 
rujiture of the iieritoneum, with tlie iutestinurn ileum protruding. But 
that the intf?stines should Ixi rolled upAvanls Ijy ni] 4 ure is souietJiing 
1‘xlvaovdinary, unless we may consider the museJes in tliis part of tlie 
hypochondria dilated or unnaturally delicate. 1 noAvhere remember it to 
1)0 redated tliat in this |)ai’t the peritoneum is rlilated or ruptui’Cil and 
transmits the viscera ujiAvards.” The scrotuui was quite sound. 

Cases ^^’(nv ohservial afterwaiids by Jdetit,’'‘ Astley Coopei’,’*^ Allan 
Ihirus,^"^ and others. Franz C, Ilesselhaeh gives an excellent jilati^ of a 
dissection taken from the liody of a woniaii, sliowing the sac lying 
hetiveen tlie intei nal and external oldiipic muscles. M. (u)yiand made 
some A\alual:)le additions to the subject ; and in this ('ountry the surgeons 
of < biy’s Hospital, .Mr. (Jo<*kd~ Mr. Bryant,^'^ and Mi*. Birkett,^^ have 
lieen tlu^ })rincipal conti’ihutors among tlie earlier writei'S of our OAvnday. 
Mr. Birkett Avas the first to tn.ait of this hernia system.'itically, and the 
diifcrent A'aricties Avere Avell knoAVii to him and descrihed Tiefore the 
Avorks of Streulxd and Krdnleiu a})pi‘.ared on t]i(‘ Contimmt. 

Freqtuency of Anomalies of the Testis. — Bartholine notices that tin* 
scrotum aa^is natural in Ids patient, hut this is far from usual in inter- 
stitial hernia among males. Of the 129 eases taliulated in lahle XYIII., 
some ahnorniality of the testis existed in 73.4 per cent., and in 67.1 
Jiei* eent. the testis Avas conqiletely rekuned or had only partially 
descended. 

In 28 cases the testis could not la*, fonml, and was apparently com- 
pletely retained. In 53 cases the testis Avas in the canal at some ])oint 
betAveen the internal and external rings, or in the liernial sac lieyond 
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the limits of tlie cnnal. It has oft(3n l>ecn that the hernia niay 

drk'o down the testis, and tli(3 organ, whicli is retained at out! visit, may 
be in the (*anal at tlu* iKixt, and eventually may reach tlie scrotum. 
When it enters tlie scrotum, it may remain liigh ti|), er may not b(‘ fully 
dcvelot)ed. 

Among inguinal h(U‘nim in general, the relativii frequency of in- 
terstitial hernia in males is .13 j>(*r cent., aiul in females .Gi [)ev cent.* 
Tlierefor(*. it is rtdativcdy more common in women than in men. If, as 
some 8U[)pose, tli(3 hernia takes its upAvaol coui‘S(3 la^cause tlui external 
ring is impassable, the, veiy small and tight (‘xternal ring of woiniui 
explains tbe gr(‘ater relative frtMjneney of this liernia among them. 

Age of Occurrence. — Therc^ is a manifest dilhueuee between tlu^ sexes 
in regard to the age at wliicli interstitial li(M'iiia develops. In the 
female it arises almost exchisi v<‘ly during the ehild-heaj ing j)eri(nl, ajid is 
very rare l)efore twemty-live or aftm* forty-liv»i (Table XIX.). hi males, on 
tlie, contrary, it may occur at any age, and a. very largt', proportion of eases 
a|)pear in the lirsb y(‘ar of life (Tallies X\"M1.). It will Ih^ rememl)ered 
that, wlien lieriiia folh)Ws an anomaly of ilui testis, tluj iiigher llu? grade 
of the anomaly the largei- llu* pro]>ortion of eases in persons under one, 
year, and that wlimi the testis is completely retaiiied 42. S per cent, apjx'ar 
in the first year. With interstitial hernia, howevm’, 47.6 per cent, are 
found in persons iindcT om? year, as if some anomaly (‘onsid(H'a])lo 

still W(‘re assoeiated with its [)roductioJi. 

Among the female eases in Table XTX. the ovary was detee,t(*(l thrive 
tim(‘s in the sac. We liaxa* no means, unfortunately, of ascertaining, if 
tli(^ liernia in the living is contained in llie canal of Xuck. 

Ratio of Right to Left, in this (amtext may he mentiomHi tlie 
ratio of right to left interstitial, which is 22:10 for mah^s and i8:io 
for hunales, Kotwithstanding tliat a nnmher of the int(*rst,itial Inmiife 
are in persons with tlie testis in tin* scrotum and fully (.Icveloped, which 
should tend to lessen tlu^ ratio, it is yet the same as is found among tliose 
with tJie testis r(‘taine,d in the canal or abdomen (Table IX.). 

Double Interstitial Hernia.- fiiterstitial liernia so rarely comes on 
hotli sides at cnee that it was only olism’vi'd at the Truss iSoiuety iu one 
woman and in live males. It is, of course, common enough to fuul an 
obli(|iie liernia on the otlier side. 

The Characters of Interstitial Hernia. — Lt slionld lie obsiwved that 
interstitial hernia, unlike the subdivision radli^d properitoneal,” seldom 
enters tlio scrotum, f and when it does so, it is not till the alwhuninal 
swelling has attained consaleralde magnitude. If tlu‘, testis lias not 

* Twenty -thrtje cases were found among the males in Table 1 ., and eleven among 
he females in Table II. 

t This circurn.stance was only noted in nine of the 129 cases in Table XVlll. 
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cleared the extcrrud ring, the corresponding half of tlio scrotum is not 
developed, but a Hat band of tissue, tlie remains of tlui gul)ernacuKim, 
can generally be traced passing from tlie canal over tlu^ crest and T)ody of 
the pubes. 

An interstitial hernia is dej>icted in Idate YTIT., for which I have 
purposely chosen a case, not very far advanced, because the bulk of a 
larger tumour is apt to oliscure its topography. In tliis instance the 
viscera were Ixmeatli the. external oblapK', and the testis, wliich was 
very small, was within the external ring, lle.rf* is s(>en the charac- 
teristic, flattened, oval tumour, })ara]lel to l'ou|)art’s ligameut, mounting 
upwards towards tlie Hank, and ju'ojecting not far beyond the surface 
of the abdominal wall. Wlum the patient has tak<*n no j)ains to control 
the ruj)ture, or when the parietes over it are thin, the tumour forms a 
mueh gr(‘ater promineneo and rises far beyond the limits shown in the 
l)late. Sevend cas(‘s W(*re met with in Avdiicli tlie swcdling rcaeluMl tin* 
costtiJ areli and extended inwards to ih(‘ middle line. llerni;e of this 
A^ast size resernhle, as one Avriter lias said, “a second bcdly.’^ 

Wlu'ii a part of the hernia d(‘.sceiids into tlic scrotnm, a grooAa^, coire- 
sponding to tlu' (external ring, marks tlie division hetweeu the two ]>«;i’tions 
The testis, Avhich is often in the hernial sa(‘, is sonudimes carried upAvards, 
and may rest near the anterior ilia(* sj)iiie. Aftm* reduction of the pro- 
trusion the cord can Ik* felt (‘nt(‘ring the aperture* of (‘xit. ddiis o[)(Miiiig 
is generally in the* p)osition of tlie iiui(*r ring, hut Meinliard Selim idt 
coutciids lhat it is j»Jneed mueh furth(‘,r outwards or higher up. In the 
cases Avhe.rc* this occurs, it may lx* due to the yi<*lding of tlu* riug on tlu* 
si<le toAvau’ds whieli tlie hernia travi'ls, just as in scrotal Ju*rnia tlie inner 
ring tends iiiAVards. M. Selim idt, Iioavcau*!*, does not acc(*]d this exjilMna- 
tioii. In ord(M' toeflV'ct rcHluetion the protnuh'd pai*is have to he ])ushcd 
dowiiAvards ami inwards toward tlu*. canal and external alxlominal ring, 
hut the ]u*oe,eedirig is always diflieult, even wlu*n tlu* n])ening into the 
lielly is large. 

Anatomical Relations of the Sac. — The anatomical position of tlie 
sac in most of tlu* re(‘()r<l(*d (*ases and museum specimens is between the 
ext(*rnal and internal ohli([ue muscles, (lo^uund described a small sae 
Avliicb was lietween tlie (*xternal oldiipie and fascia transA'Crsalis, Avith 
the internal oblique and transversalis muscles al)ove it;."* In Ilartung’s 
second oliservation be ibouglit tlie sac to be. between the transversalis 
muscle and fasida.-- In Miunbard 8(*iiinidt"s disseidion, the sac pre- 
sented itself after the <li vision of tlie external o1)li(]ue.* ilehind the sac 
the internal obliqm^ <lid not exist in its ordinary form. The lied on 
Avliich tlie sac lay, and Avith which its deep surface Avas in contact, was 

* Loc. cit. The aarno diypoaitiun of parts was noted in Bourdon’s case. (Bull, de la 
Soc. Anat., 1S42, xvii.-xviii. p. 223.) 
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a very thin, translucent inembrauc* covered witli s[>arse, atropliic nuisclo 
lilies. The same author remarks upon the thinness, on “ the oblitera- 
tion of the hvyers,’^ of the abdominal Avail ov(*r the tiimonr. Tliis is 
chiefly iioticeabb^ beloAV a liorizontal line through t he anterior su})erior iliac 
s})ine. It concerns sometimes the extermd (»bli(]ue as avcU as tlie deej»er 
muscles. In a greater or less degree it seems to l;»e a constant featun^ in 
the, interstitial hernijn noAV under consideration. 

AMien tlie sac rises on th(‘. surface of the external ohlicpie that muscle 
is not usually imperfect, exce})t over tlu‘ inguinal canal.* lu six cases 
of the kind Avhieh have come under the author’vS notice, the external ring 
was tmlargod to such an extent that it coincided at its outer pari with the 
de(‘|)er oi)eiiing, wliicli was also (‘apacious. Tlierti is thus an a]>ertnre 
i<‘admg <lir(ietly into tlie abdomen very like tliat in direct hernia. In 
dissecting an old Avoman Avitb interstitial Inunia, Allan Hiiriis-'' found 
tlui (external ring Avidely dilated ; and ( Joldiiig Ilird makes mncli the 
sarins observation.-* Hut others, tbougb not denying the fact, are not 
so ex])]icit. In the record by Mr. Jfulke of a cast* of double interstitial 
ascending on tlie external oblique, no mention is madt* of tlu^ external 
ring, nor does FaJio say anything of its (‘idargeinent.-'' 

The imi>erfeetion in tin' abdominal Avail sometimes extends far beyond 
the limits of tln^ inguinal canal. I ba\a? }n(*t Avith a hernia in a man, 
let. 56, dating from liis first year, iji Avbom l^)npart^s ligament and the 
adjiicent parts of the abdominal muscles Ixdvveeji the inibic spine ami the- 
internal ring seemed absent, so that a large semi-elli})tical gaj) led direetly 
into tin*, alxlomen. The rupture rose on the helly ami o\ orlning tlie thigh. 

In another j<atient Avbo bad had a rii])tur(* during forty-tiA'e y(*ai\s of 
bis life, and bad never used means to eontrol it, the swelling reached 
nearly to the right costal arch, and slightly ov(U‘la.])pe-d tlui reetus 
muscle. Oil reduetiou, tlie abdominal Avail, ladoAv tlie level of the 
anterior superioi* iliac spine and external to the reetus, Avas f<dt to lie 
deficient, and a membrane oecujiic'd ail the s])aee down to Poujiart’s 
ligament. The opening into the abdomen Avas near tin*, site of the inner 
ring, l.mt Avas rather Avi<le. No vestige of the external ring could be 
toiiml. The right scrotum Avas absent, and tin* testicle, equal in size to 
a filbert, lay just one ineli internal to the anterior superior iliac spine. 
Above the deficiency in tlui irniscles tin? sac eonld b(i felt betAAn?on the 
skin and the aponenroijis. In such eases it may l>e supposed that the 
muscles arc represented by membrane, as sometimes ba])])ens at other 
parts of the al)domiiial Avail (See Chapter XXIX. On Ventral Ilernia). 

Interstitial Simulating Femoral Hernia. — The ventral sAielling of 

* Cases with the sac on the aponeuro-sis of the external oblique have been included 
with the interstitial hernhe by Klister. (Lan^^en. Arch. f. klin. Chir., 1.SS7, ''‘A* 
xxxiv. p. 202.) 
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interstitial liernia is not always confined to tlio area of tlie abdomen. 
When it becomes prominent, it may fall over on the thij^di, and at ^rst 
sight simulate femoral lieruia. An instance of this is setm in Plate TX. 
Here the sac lay partly bi'tweon the external an<l interjial obli(pie, but 
the greater |>art of it protruded through the large external ring, and at 
length fell o\'cr on the thigh. I'lie testis, Avhich was retained till the 
age of tliirty-li ve, when the rupture first came out, was very small, and 
lay at tin* lo\\er jairt of the sac. It is usually in cases wlierci the sa(? 
lias rested on tin* aponeurosis of the* external oblique that it falls <lown 
over Scarpa’s triangle, but sometimes this happens, as in tin* case here 
delin(‘ated, though tin* sac is to sonie ('xt(‘nt betw(.*eii the muscles. 

Mode of Formation. The diMiculty wln'eh iJartholin (*xperienc(Hl 
in (‘xplaining wliy the viscera, slionld ri.se upwards lias also per])h'X(‘il 
ev(*ry sul)se(iuent ol)serv(U*. It cannot l>e (piestioiied that the sac will 
enlarge in tin*. dirc'Ction of least resistance. Mr. Hulkc* ainl otliers have 
su]»posed that the r(*sistance met with at the top of the scrotum, or at 
the ext(‘rnal ring, oblig«‘S tin* vi.sc(‘ra. to take another (M)urse ; and it wall 
be r(*membered how often the testis is retained in these case.s, and that 
tlierefore neither the. exbunal ring nor tlie .scrotum Jiave suH'cred dilata- 
tion. Tint tliese hernia*, may occur witli a. full-siz(*d t(‘siis in the se.rotimi, 
as Broca lias so ably demonstrated.-^ 

If tin* ht'rjiia owes its origin to a “ cc>ng(‘uital dislocation of the inner 
ring,’’ or to aj'i'cst in the de.ve.lopim‘nt of tlu* to.stis, ^yv an* not familiar 
wdth. any stage iji develojnnent which manifestly favours its produc- 
tion. If it Acere dependent ujion a circumstance of tin’s kind, Ave should 
expect to lind it not iinfr(*(pii‘ntly among thosi* Avit.li anomalies of tin* 
testis; and yt't of the 457 persons cited in Cluqitei* VI. as having h(*,rnia 
in conj’uneli(»n Avitii anomalies of the testis, only 23 liad interstitial 
in'rnia. Surely some additional factor is requisite to determine this 
kind of ])rotrnsion. 

If AV(* s(*ek for the j)rincij)al <lilierence ])etwa*(*n interstitial and those 
hernim Avith auoimili(‘s of tlie testis, av(‘ find it in the (‘.ondition of the 
jiariete.s. I have draAvn attentioii at some lengtii in tlic* |)receding pages 
to the delicate menil^ranons state of tlie abdominal Avails about the 
inguinal region. Ib'ri* is a diflereiice hetAveen interstitial and other 
herni.a* Avhicli is cominou and Avliicli is real. If the imjierfeetion of the 
jibdominal Avail, so often noticed with these lierniaA as existing in greatei* 
or l(‘.ss degree, is their ru'iginal eause, it does not militate against tlie 
supposition that a Large ]>roportion an*. attend(*d with anrunaly of the 
testis. ( )n tlu* Ciuitrary, when that organ is defective, it is very probable 
that the parts through Avhich it jiasses, and Avith which it is so intimately 
ladated, Avill be likeAvise deficient, more es]>ecially as tlie anomaly of tlu* 
testi.*^ in tlu*s(* cas(*s is gciu‘rally of a liigh grade. 
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When llie sac asccnids upon tlu! cxtcn-imJ (>l)lapic, a ^ap is usually, if 
no# always, present in tliat muscle, so that tin* external and internal 
I'ings (Mjinc’ide. It is as if the anterior wall of th<* (filial were absent, 
Tlie hernia eaimot dt‘scend iij >nn the thigl) on aeconiit of tlie atta('hnient 
of the abdominal fas(aa to Poiipart’s ligajnent ; and if it meets resistance 
at the entry of the scrotum, it must ascend and continue to enluree until 
the opposition to its advama.‘ in that direc.-tion is ‘greater t-han that towards 
tlie scrotum. 

The mode of formation of the Inuiiia when it rises uj) between the 
muscles is more difhcult of explanation. Tlie (^xteinal obliqiu* in su<‘h 
cases does not a[)[)('ar to vshare tln^ im[K.‘rfection which, it may be supjjosed, 
afiects th(^ deeper muscles. AVhen the hernia pass(\s the inmn* ring and 
enters the* canal, if tlie intiTnal oliliqueand transvausalis an* memhranous 
and the external obliipie soniid, the enlargement of tlie h(‘rnia is almost 
necessarily in an Ujiward and outwanl direidioji, that being tin* direction 
of l(*ast resistance, fn many cases, lioweviw, tlie I'xii'rnal t oblique also 
is thinner than usnal. \\ln*u tlie lu'rnia has reaebeil so liigli that the 
resistance is greater upwards than downwards, it will liegiu to dilate tim 
external ring and d(*sc(*n(l to the senjtiim. An ol)S(*r\'m‘ may tlius find 
the (ixtinmal ring enlarged, and eonelmh^ tliat the iqiward coiirsi* of the 
liernia cannot liavc been due lo obstruction at tliat point ; but be fails to 
take into aec.ount past oc-currences. InUTstitial bernia docs not alwa 3 ^s 
protrudi' early in life, ])articularly in women, and therefore a eongimital 
imperfection may not ajipi^ar of consequemu* in the (‘tiology of the 
disease; Init 1 have endeavoured to explain in some measure* in 
Chapter XL how time alters defects long dormant. 
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(CHAPTER A IX. 

ON HERNIA OK THE OVARY, KALI.OIMAN 1UDK, AND UTERUS. 

Earliest Record of Hernia of the Ovary. — 'I'lic first nionograpli on 
licrjiia of tin' ovary was writtou by Deiieiix, a I'riuicli olistcdrician, in 
1813.^ The earliest notice of tliis ilis|>lacciaent li<‘. traces to Soramis of 
Epliesiis ; luit tlie passage, as it occurs in llribasius, is far from clear, and 
may simply mean that tlie ovary was found among tlie contemts of the 
sac ill an ordinary lieniia. 

Distinction between (I.) Hernia of the Ovary with Intestine, and 
(II.) Intestinal Hernia with the Ovary. — This is not Avhat is usually im- 
pliial by the term hernia of the ovary. In general the ovaiy hivst descends, 
and either remains alone, or is folloAved hy some of tlic othm* abdominal 
vi.scera. But an intestinal hernia may he formed, and as it increases, may 
add to its contents the neighhouring ovary. Thus there are two forms 
of this hernia, of which the first is by far the most common. 

I. Hernia of the Ovary — Descent of the Ovary. — Tlie descent of the 
ovary closely corr(^s])oiids with the descoiit nf the ti'stis in the male, and 
.some of the more importajit events in the process may herc^ be referred 
to with advantage. After lying at first vertically in the lulubar region, 
it begins, alxait the sixteenth week of foetal life, to change its direction 
and its position. It is then placeil somewhat obliquely, and its lower 
end, directed inward.s, is entering tlie iliac fossa. Towards the twentieth 
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week its axis is nearly liurizontal, and it rests almost entirely in tlie iliae 
fos8a. At the eighth or ninth month of fcetal life it is quite horizontal, 
with its outer half still in the iliac fossa, and the inner half at tin* entry 
of the pelvis. Long after birth it maintains this position, and towards 
the tenth year proceeds to its final destination. These limits of time 
are very varial)le, and sometiines the organ is found in the jxfvis iji the 
first year. Tlie ](‘ft ovary is generally a litth* in advance of the right 
The round ligament, under normal circumstances, ijrstead of shortening, 
like its analogue the gul^ernaculum t(*stis, lengthens. Thus the ovary is 
favourably placed during a long p(‘riod for making its escapi* l>y tin* 
inguinal canal, and much the same mechanism ivS j)iT)vided for it as for 
the testis in the mahj.- 

Changes of Position due to Pregnancy.- In adult life tlu* ovary may 
regain its position in the iliac fossa, as a result of ju'eguaucy. The organ 
rises with the uterus into the abdojnijial cavity, and directly after par- 
turition occupies the inner ])art of the iliat- fossa, where it sometimes is 
hold by adhesions throughout tin*, rest of life, ' and thus it may again come 
within the range of aji ordinary liernia. 

Ectopia of the Ovary— Period of its Descent.— Tic; [K*riod at wliich 
the ovary makes its appearam^e externally, in consequence of defect of 
deveIo[)ment, is somewhat uneei'tain. Pneeh thought tlie time most 
favouraljJ(.! for this transition was tiie twentieth week of fcetal life.* Of 
the cases discovered after birth, the majority are observed in Ui<‘. lirst few 
weeks or moutlis, thougli some, it seems, liave appeared so late as tin*, 
tenth year. (See Tables XX., XXI.) This (‘orresponds very well with 
what was said al)ove as to the ])o8ition of the ovary rliiring tluj first bm 
years of life. 

AVhetlier the ovary cna*!' defers its descent till aft-ei' puberty is vi‘ry 
doubtful. Ill cases wliere such an allc'gation is made, it is probaide 
that tlie ovairy came do^vn in early lift*, and Avas not noticed till some 
iincasim^ss was felt, or till intestine Avas prtAtrmled above it. 

State of Development of the Ectopic Ovary.— Wlietlu r the ovary 
fails to reach the normal size, when it is outside the abdomen, as so 
often happens to the testicle Avhen arrested in its descent, it is not 
possible to determine during life. Firstly, because the majorit}^ of tlnj 
eases are seen in childhooil before tlie organ can have attained its full 
development ; and secondly, because the adult ovary, even in full activity, 
is subject to iiiucli variation in size in diirerent individuals. It is, how- 
ever, probable, that the ovary, Avlien it appears (externally, is soimdimos 
incapable of function, and necessarily so avIkui it is assocuated Avith 
imperfect development of its excretory clianncls. 

Ectopia in conjunction with Defective Development of its Ex- 
cretory Channels. — An to the frequency of tlie conjunction of these 
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iinoninlies, it is fouiul from tlie records boiiring upon tlio subject that 
doul)le ectopia is attended with defective develoinneait of the- uterus, 
vagina, or Fallopian tubes in the majority of instances, and that a normal 
uterus is quite the exception.''* With ectopia, on one side, though the 
greater number of caises have a normal uterus, those with abnormal 
uterus are only a little less numerous than tliose with a normal uterus. 
Hence it luiglit ho concluded that defc'ct in tlu' excretory channels is 
the rule in cases of ecto}>ia of the ^►vary. Tliat iJiis is true of tlu.^ adult, 
to whom the records above quoted almost exelusiv(‘ly rt'b'r, is probable ; 
but it is v(‘ry doubtfid whether tlie rule- liolds good in childhood, when 
ectopia most frequently exists. 

Ectopia a Transitory Condition of Childhood. Of the cases ol)- 

sei'ved at tlu*- Truss Society during the last twenty-live years, very few 
were found after the lirst five years of life. From a (‘om]>arison of 
Tables XX. and XX T. witlj Table XXIT. it may be inferred that in the 
majority of cases the o\airy returns into tin*- abdomen, and that in a 
few only tlie (»rgan rmnains external after pnherty. Ectojiia, therefore, 
aj)p(*ars to be in most instanees a transitory condition of early childhood, 
and the piu'sistoiicc of the d(*fe(*t n]) to adult age to ho generally asso- 
eiatod with arrest of devolojmient of kindred organs.* Duly Uvo cases 
of double ectopia in w^mion >\'ere seem at the Truss Society, and neitlnu' 
of tliem liad ever menstruated ; one of them Jiad no pnbie liair, and her 
exteinid genitals were like those of a child. 

The ov.ary is fn'quently aectmipanied l»y Ixnvcl or omentum. In 
T*uee-]Fs list tlie intestine was seldom found with the ovary, Imt in 
1 allies XX. and XXT. the cases where this occurred ari* a little niore 
numerous tlian those where it did not. 

Effect on the Position of the Uterus. With ectopia of the ovary 
the uterus, wlien [iri'sent, sutlers a displacement which alt(*rs its position 
in three ways. It is drawn forwards and inclined to tlie afleeted side, 
and likewisi* nmlei’goes a certain amount of rotation, so tliat its posterior 
surface looks towards the side on which tlie anomaly exists. In doulile 
ectopia the uterus is raised, and one author helieves this upward move- 
ment to lie so crmsiderahle as to take tlui organ out of i*each of the finger 
in the. rectum. 

Condition of the Canal of Nuck.— Many oliservers liave neglected 
to recor<l the r'fuidition of tlie canal of Xuck in those*- cases, hut it is 
stated to he usually opien, and only occasionally is closed to tlu* alido- 
m(*n. That tliere is a relation hetw{?en pati‘ncy of this (.*anal and the 
position of the ovary has been shown liy Sachs, who noted the condition 
of the iirocessus when the organ was in the true pelvis and wlnm it was 
in the iliac fossa.” In the first case the canal was patent in 12 per cent., 

■' In such cases the extruded organ is commonly a testis, not an ovary.fi 
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and ill tlu; second in 24 poi’ cent., and therefore the canal is open much 
more frequently when the ovary has not comjlleted its descent tikari 
when it occupies its normal situation. There is thus additional pro- 
bability tliat the wsac in which the eidopic ovary lies is commonly in 
communication witli the peritoneum, and that the intestine or omentum 
wliidi sometimes follows it enters the same cavity. When this takes 
plaice, the hernia corresponds to that in the tunica vaginalis in the 
male. 

Incidence of Right and Left.— According to the o})sei’vations of Mr. 
J. Langton and Dr. Pue(*h, the left ovary is more frequently outside the 
abdomen than the right.^ Puech thought that the descent of the left 
ovary a little in advance of the right, ivhich takes place in normal 
developiiK'ut, accounteil for tin* more frequent a|)pearance of the left 
externally ; but the saim*. dilierence of level occurs during tlie develop- 
ment of the two testes, and in the case of tliese oi-gans is usually rohuTed 
to ill explanation of the larger proportion of anomalies on thci riglit side. 
It is thus obvious that this fact involves a contradiction, iiidess hernia 
of the right ovary pre|)onderat(cs ov<*r tliat of the left, and such is the 
result when it is obtained from a larger nuiul)er of cases than was used 
by these autliors. In Table XXI. the ratio ef right to left is 1.3 : i ; 
l)iit if the eases from hirth to ten years t>f age. are taken, the riglit and 
left sitles are nearly tM|ually aiiceted. 

Position of the Ovary in Relation to the Inguinal Canal. — The 
position of the organ may be inside or outside the external inguinal ring, 
ami wlieii no hernia of the intestine is present, tlie nuudjer within is 
equal to tlie number without the canal, both in adults and children. 
But wlien the. l^n wel also descends, the majority of the. ovaries are found 
in tlu‘ lal>ia, and this dilforc.nce is duo lU) doubt to the elfeet of tlu* 
additional protrusion.* 

Reducibility of the Ovary.— Whether the ovary is inside or outside 
the inguinal canal, it may soinetimes he reduced into tlie abdominal 
cavity. At all ages it is more commonly irreducible than rediicilile, but 
there is a great diflereiice in this respect between the child and the 
adult. Among the cases in Table XXI. tlie ovaiy was reducible in 48.6 
per cent, in the children, and in only 15.3 per cent, in the adults. It is 


* Hemirt of the Ovary, 

Ovary within 
Caoal. 

Ovary outside 
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Children 

34 

35 

Adults 

5 

5 

ILcriiia of Ovary witli 

JntiJHtine. 

Children 

21 

58 

Adults 

6 

JO 


From cases observed at the Truss Society. 
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certain tliat in many cases tlic iiTcducible. ovary in iliildreii retnrns 
under the use of a truss, and it is prohjdjhj that in the majority tlio organ 
returns cither spontaneously, or as thti result of trcaLmcnt.* 

The Ovary with other Viscera. - It has already laum remarked tliat 
the congenital eases wliieh have heen tinder <-onsideratioM hitlierto ar»‘. 
oftentimes comj)licat(id with inteBtin(3 or omci^tum. Au ('xaminatioii of 
Tables XX. and XX F. shows tliat when the bowel comes down, it usually 
makes its- apitearance viuy early in life; l>ut as tlie number of cases 
without enteroctdci is nearly equal to that with (?nter<>(‘eh‘, the anomaly 
of the ovary (;aiinot liava*. a very deidsive inllueiuMt. on the di'sceut of the 
intestine. Among inguinal h(*rnia3 in females, hei-nia of tlie ovairy is 
present aloia*, or with other visccira, in 1.2 jier ceut.t 

II. Intestinal Hernia accompanied by the Ovary.— Li tth* nei'd ho 
said of tliat rarer class <‘f cases wl'.ere th(> ovary has fornu'd part of tlie 
contents of a liernial sac. It has hcen met witli in inguinal, femoral, 
uml)ilical, ventral, vaginal, and ischiatic hernias. 

Hydrocele of the Sac occluded by Ovary or Fallopian Tube.- Xeboux 
relates that he found the ovary engaged in the internal abdominal ring, 
and the hernial sac distended with fluid. (kunper likewise, in dissect- 
ing au old woman, saw the ovary (do.sdy adlim-eiit to the right femoral 
ring, and much (luid in tin; liernial sae. lie supi)os<.’i] tliat in this way 
a hernia might undergo spontaneous ciire.'’^^ A. casi* nearly allied to these 
occurred to .i\l. ilerard.^^ Tlio woman, ad. 45, Iiad had a fmnoral hernia 
for two y(‘ars. It liecaine irredmulile, hut iiic.rcasird gradually in size, 
it was painless, hut so large, that the fluid in the sac, wlricli a,nioimted 
to 7 or 8 lbs., was let out. She died of |)eritoiiitis after the taptiing, 
and at the mouth of the (*mpty sac the EalhqiiaiL tube was found elosely 
attached to the borders of tlie right femoral ring. 

Ovarian Cyst in Hernial Sac. — Casati recoids tin; eas(‘ of a }a:>nng 
woman in whom a lluctuating swelling appeared in tln^ left crural 
region. It soon increased to tlie si/.e of an infant's liead, and in tli(‘ iliac 
fossa another swelling was detected, between whiidi and that in Scarpa’s 
triangle fhuTuation could be obtained. Tlie cyst in tlie groin was punc- 
tured, and 2 litres of chocolate-coloured ]i([uid let out. Tn two moiitlis, 
as it had refdled, it was again tapped, and iodine solution was injected, 
after whieVi the swelling disajqieared. Causati regardetl this as an ovaidan 
cyst escaping liy the femoral ring. 

The Symptoms of Hernia of the Ovary iliJTcr according to tlu' age 
of the patient. In the child, a small, oval body, somewhat elongated 

* The difference in the comparison of the parts of Table XXll, with one another, 
and Table XX. and XXT. with (me another, indic.ate3 the probable disappearance in 
early life of the herniated ovary. 

+ Among 1S03 eases in Table IL, there were 23 of hernia of the ovary. 

I. 
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and \vell-delin(Hl, occupies tlic iiiguiual canal or labium, and a tliin cord, 
proceeding from its upper end, can be traced to tlio internal ring. It 
feels solid, and if })unctiirod is ]>roved to bo so. It is fj'cily movable, 
and can generally be reduced into the canal, Imt not always into 
the al)donie]i. If an cnterocele is ])r(?sejit, the ovar}^ is usually felt 
after reduction of the gut. The diagnosis is not dillicAilt, for in the 
infant there* is scarce anything with Avhich this organ can 1)0 confounded. 
That it is not a cyst is certain, for it gives no sense of fluctuation. A 
piece of omentum with a narrow^ neck nia}^ simulate the ovary, but this 
conditioji is very larc in the child, and the youiig(*.r the child, the more 
rare is the omentum. In tl)e adult, though other signs are availalde, there 
is more Hkcliliood of mistaking the omentum or fat for tln^ ovary. The 
most important means of diagnosis, which w^as suggested by Lassus, con- 
sists in ]iroducing mov(uncnt in the ovary l)y moving the iitcnis with 
the fing<*r, introilnci'd into tlic vagina or r(*ctuni.‘‘^ The application of 
this method is obviously limited, and another prijici}>al sign is not con- 
stant. Th(^ ovary enlargers jit the menstrual ])erio(l, and becomes tender 
and [)ainful. Hut these patients do not always mmjstruatc*, and wdien 
th(*y < 1 () the external ovary docs not ahvays becoim* sensitive*. Tlie size 
(.)f tlie organ also varies considerahly in the adult. So that for all tliese. 
roasojis there is more doubt attending tin* diagjiosis in grown ])crsons 
than in children. 

Hypersesthesia of the Ovary. — The noi-nial ovary, according to Puedi, 
is insensitive, and the b(‘hjiviour of the majority of tliose ext(‘rnal to the 
abdomen coidirms his stat(*ment, 1)ut now and tlum a herniated ovary 
bec.omes ex('cetliiigly tender and painful. Sev(*i‘al persons have suJFered 
removal of the organ on this aceoimt. The. discomfort may vary 
fnjin slight tend<*.rn(\ss on i>alj)ation to a hy}>era‘sthesia so intense as to 
ol)lige the patient to Avalk lame, in order to oT)viate the pn*8surc of the 
alxlominal mnseles. Lassus and CneJ*sant had cases of this kind.^"^ 

It has been debated w'hetlun ovaritis, thus affected, should be returned 
t(j the abdonnui or removed. Puech coneludes that they should not be 
removed unless manifestly morbi<l.^''' It is only in tin*, ease*, of the adult 
that tb(* qiiestiou arises, an<l as the functional value of the. ovaries wliicli 
I’ejuain ext(naial after* ])ul)erty is douljtfnl, and as tlie risk iiuuirrcd l>y 
taking tbmn away can hardly he greater, if so great, fis that of returning 
them to tlie abdoimm, there seems to be no sufficient reason to I'cconi- 
merid their |)reservation. 

Hernia of the FaUopian Tube. — In a few instances the Fallopian tube 
lias been found alone in an inguinal or femoral sac. Lavat(*.r says (1672) 
tliat Hessier, a Frencli surgeon, found wdtli the intestine the Fallopian 
tube in the groin, and several such instances have been since recorded. 

Hernia of the Uterus. — The uterus sometimes forms part of the 
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(tontiiiits of a It may follow tlici ovary or Fallopian tube, and 

CruvBlluer tliouglit this sapience t<> bo invariablo. Otiiors have sni)pos(Ml 
that during the onlargomo.nt of an ordinary licrnia tlio ])eritonoum of the 
sac may ilraw iipoji th<j broad ligament and thus displace} the uterus. 

The orgaii is soinetinios small and ilI-dev(dop(Ml. It may be bipartite, 
and one cornu may be juotruded, or it may be mnnial in size and funo 
tion.* The im])erfect uterus is not always found in a eongenital sac, for 
Kronloin met with it in an obturator liernia. What<;ver its condition 
it generally enters tlie inguinal canal. Hrunner, who has treated the 
subjeid at great length, has only (‘ollected two hmioral eases, one of 
which is doubtful.t Tin? uterus has also escaped at the umbilical and 
ischiatic openings. A foBtus has l:)e(UL d(‘velo})e(l in the [wotrudt'd })art, 
as before mentioned, and in two cases has been cut out 'with the survival 
of the niotluu’. Exc(‘[)t avIkui the Avoinb is ])rognant in the sai‘, its 
j)i'(‘sene(‘ is very <li(licult to ascertain with certainty. Hrunner suggests 
tliat bimanual f'xamination and the ]^assag(‘ of a soinid might facilitate 
thti diagnosis in cases not strangulated. 
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CHAPTER XX. 

ON FEMORAL HERNIA. 

Historical Outline. — Among the medueval surgeons only one appears 
to have been awar(3 that ruptures may enter the thigh. This was (hiido 
de Chauliac.^ After him the fact seems to have hoeii lost till Nicolas 
Lequin mentioned it in 1665, showed that he was well acquainted 
with its position and with the dilticulty of treating it." At the end of 
the eighteenth century Philip Verheyen*^ gave a short and imperfect 
description of femoral hernia in his Avork on anatomy. A. Le (^Juin, the 
nephew of Nicolas, again mentioned it a few years later.'^ 

The celebrated French surgeons at the heginning of the last century 
were well conversant Avith it, and among them Oarangeot claimed to he 
the first to write an account of it.*'^ He was aiiticijmted, liowever, hy 
B. D. MaiKihart, Avho described the rupture in 1722 in an Essay on In- 
carcerated Ilcrnia, and his observations, though sometimes faulty, are 
equal if not sujoerior to those of Garaiigeot.^ Both those Avriters describe 
the hernia as descending in front of the femoral vessels, and this error 
appears to have long held SAvay, for, though Bassuenin 1734 pointed 
out that the sac is placed in the angle hetAveen the crural arch and the 
pubes, we find it repeated in 1 748 by Arnaud.® Towards the end of the 
century Don Antonio de Gimbernat^ again directed the attention of 
the profession to the crural ring and its boundaries, and imparted his 
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observations in a small tract, which, if its value may be measured by its 
effe(fts, is the most important of all writings on fcim^ral hernia. Before 
his time it had usually ])e(ai the practice to divide the stricture upwards 
ill strangulated femoral hernia, and though this might be done with im- 
punity in the female, tlui incision fre(piently severed the spermatic artery 
in tli(i male and caused death by hauiiorrhag(\ This great benefactor of 
the ruptured explained his method of operating in 1777 upon the living 
body, but had previously demonstrated in 1768 the attachments of the 
crural arch. His doctrine, which lias generally met with acceptance and 
approbation, gained ground soim^what slowly at first, and its rejection 
liy Sir Astkiy Cooper is one of tlie few Ideniishes in tliat otherwise 
admirable work. 

Ordinary Place of Descent and Coverings. — Femoral lieniia descends 
behind the crural arch, between the femoral vein and Gimbernat’s liga- 
ment.* In its progress outwards the sac carries before it the subperi- 
toii(>al tissue, tlie septum cnirale. of Cloquet, tlie feimnnl sheatli and the 
cribriform fascia, which is a part of the fascia Lita. In a fully formed 
hernia the tliree last structures constitute a single, wcll-dehned, fibrous 
cajisule, to whicli Sir Astley Cooper gave the name of ‘‘fascia propria.” 
Beneath the fascia propria is the siibperitoneal fat and peritoneum ; 
over it is the subcutaneous tissue and skin. The coverings nf a femoral 
lun’iiia til us considered are of real practical importance in the operation 
for strangulation. 

Sac over the Femoral Vessels. — The next most common situation, 
though a sufficiently rare one for a femoral protrusion, is over and a little 
external to the femoral vessels. This usually presents itself as a bulging 
of the alidominal wall and adjacent part of the tliigh at the place indi- 
i’.ated. The prominence appears on cough or during straining, but sub- 
sides when tlie patient is at rest. A considerable amount of pain attends 
this condition at times which renders instrumental support neeossary, A 
true sac does not a[)pareutly form, as a rule, in these cases, but there are 
some in Avhich a sac of an ordinary type descends into the thigh in tliis 
unusual position. 

Sac external to the Vessels. — Veljieau gives an instance in which 
the hernia passed into the thigh for i inch below Poupart’s ligament, ex- 
ternal to the epigastric artery, and contained a portion of the colon, t 
Partridge saw a femoral hernia external to the femoral vessels on eacli 
side. That on the left contained the sigmoid flexure of the colon, that 
on the right the cxeciim and its appendix. Demeaux saw two sacs, one 
internal and one external to the epigastric artery. 

Sac through Gimhemat*s Ligament. — It is still less common to find 

* The “ hernie cnirale inoyenne ” of Velpeau. 

t This is the “ hemie crurale externe ” of Velpeau, 
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a sac protruding through the fibres of Gim]■K3rnat^s ligament.* This 
peculiar hernia was observed by Langier in 1833, and LegondiA col- 
lected five other cases. The relatimi of the hernia to the ligament 
through which it comes may be seen in Fig. i, Chapter XI., wliere 
a band of tissue intervenes between the neck of the sac and the crural 
ring.t In cases of this kind the swelling in the thigh is small, as a rule, 
and more to tlie inner side than in the ordinary form. Cruvelhior saw 
in an old Avonuin two licrnial sacs couphMl ; one came l>y the fcmiond ring, 
and the otlier through Oimbcn'nat’s ligament. 

Sac behind the Crural Sheath. — There is a fourtli variety of femoral 
hernia which w’as descril)ed hy Cloquet as entering an ai)erture in the 
posterior wall of the femoral canal and resting upon the ijectinens muscle, 
behind its overlying fas<*ia.^*^ Only three other eases were found l>y 
Legendre.^-" Koustan has given an excellcmt description of a hernia of 
tliis kind which he found in a male, jet. 83, on the left side. An 
ordinary femoral hernia lay in front of the pectineal sac, and concealed 
it. When the femoral ring was viewed from within the abdomen, tlio 
orifice of the deep sac was hidden hy a coni of omentnm ent(‘ring the 
ordinary hernia. The fascia lata over the pectineiis was fix(jd internally 
to the spine of the puhes, externally to the sheatlj of tlic femoral vessels. 
Between these attachments, at the middle part, it was dcdached from its 
insertion at the ligament of Cooper (the ileo-pectineal lino), and tlie peri- 
toneum had descended between tliat ligament and the detached edge of tlie 
fascia. ( )n fnrtlier dissectioji the sac was found to l)o in the substance of 
the pectineiis muscle, and to reach <lown luairly to its insertion on tlu^ 
femur. The hypogastric artery ivas at the inner sid(‘ of the neck.^^' 

Allan Burns discovered and d(?seribed a case in wliich one sac entered 
the femoral canal and tlie other the sheath of the vein. In this instance 
the obturator artery arose hy a common trunk from tlie exttirnal iliac 
and arched over the outer sac to descend hetireen the two sacs to th(‘ 
pelvis. 

The Ordinary Femoral Hernia leaves the abdomen hy the erural ring, 
enters the short canal of that name and emerges at the saphenous opening, 
raising iq> or penetrating the cribriform part of the fascia lata. Whilst 
the >sac in the early days of its formation occupies the crural canal, it has 
not acquired such close adhesion to the parts about it as to prevent its 
reduction after the contents have been returned to the belly. Many 
instances are on record in which the empty sac was found reduced within 
the abdomen. 

The femoral ring, in the erect posture, is nearly horizontal, so that at 

* The *‘hernie cnirale interne” of Velpeau. 

t The neck of the sac is sometimes external and sometimes internal to the hypo- 
gastric artery. 
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first the axis of the hernia is almost i>erp(in(licular ; but as the sac 
advances it changes its course in the direction of least resistance, and 
comes forwards at tlie saphenous opening, Avhere it forms a small rounded 
swelling with a circular outline. Under this guise hunoral hernia pre- 
sents itself in the majority of cases. It is impoiLant to notice the 
relation of the tumour to Poupart^s ligament and to the ]mhic. .s])ine. 
The attachment of tlui suliciitaneons and deeper tissm^s to Pon[)art^s 
ligament prodiu;es a s]lallo^v groove on the surface of the groin which 
marks very clearly in most persons the [josition of the ligament. The 
groove is plainly seen in Plate X., in which is delineated the*, conmion 
form of femoral hernia, now under eonsideration. 

The hernia is helow this groov(i or fold of the groin, against winch 
the upper margin of the swelling rests. The hernia in this instance 
does not rise over Ponpart's ligament on the abdominal wall, as it is 
generally said to do. The majority of authors mak«> this asseveration 
without saying whether they are repeating it from the writings of otliers, 
or speaking from personal oT)servation. According to my experience, it 
is the exception and not the rule for a femoral hernia to mount up over 
Poupart\s liganumt, and therein I agree with IMalgaigui^, who at first held 
the popular belief, but afterwards recanted tliat o])inioii.^^ 

Diagnosis. — The nj)por edge of a femoral hernia touches, hut does not 
obscur(i, the fold of the groin, and it is seldom that a }»erson is met with 
in wliom a diagnosis of this kind of hernia cannot be mad<.‘ l)y inspection 
alone ; and when iiispeetion fails, if a line he drawJi from tlui anterior 
superior iliac s|)ine to the spine of the pubes, the tumour will ho Ixdow 
that lino. 

The spine of the pul)es is easily found in the male by invaginating 
the scrotum and feeling the outer pillar of the external ring which is 
attached to that process. In the female it is often not possihle to feel 
the external ring. If then tin* knee is raised and the adductor muscles 
are put in action, the s]Diiie of the pnlies is found to the outer side of the 
origin of the long adductor. Where this also fails, as fail it will in a 
very fat person, we must attend to the following considerations. The 
lower part of the abdomen in stout T>odies is cros.sed by a fold or crease 
in tbc akin which runs close alcove the sympliysis pubis. It is the lower 
of the two creases which arc seen in Plate X. If the finger is placed on 
this fold in the middle line it re?sts ni^on the sympliysis, and thence the 
bone may be traced outwards to the pubic spine. A femoral hernia is 
below and external to that process, as Sir Astley Cooper notified long 
ago. The relation of tlie tumour to the spine of the pubes and to the 
fold of the groin arc the two princii)al means of detecting a femoral 
hernia. Some have sought aid by depressing the abdominal wall above 
Poupart^s ligament, and feeling the band of omentum or mesentery going 
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to the crural ring. Tliis cannot always be felt though a hernia is present, 
nor can it always he distinguished from a cliain of lymphatic glands in 
the iliac fossa. It must therefore he dx^emed an unreliable and incon- 
stant sign.* 

Variations in tho Shape and Position of the Sac. — A femoral hernia 
may increase to a large size and still keep its hemisplierical shape, as is 
seen in Plate XI. Even liere, though the tumour is so considerable, it 
does not rise over Poupart^s ligament. To the outer side it overlaps the 
femoral vessels, and at the inner side comes in contact with the scrotum. 

Vlien a femoral rupture attains large dimensions, it may extend in 
various direntions. It may make its way down tlie liiii1:> and reach the 
middle of tlic tliigli. Ivlinkosch saw one nearly as low as the knee,‘^^ 
and ill the museum of St. Thomas\s Hospital is a model of a hernia 
which descended to within i inch of the knec*.-^ Sometimes tlie protru- 
sion, which goes downwards, forms a long, narrow, flattenod cylinder, 
passing beyond tbe apex of Scarpa^s triangle. The author has seen a 
protrusion of tin's kind, i | to 2 inches wide, in a woman, cot. 42, descend 
to the middle of the tliigh. After passing tbe apex of Scarpa^s triangle 
it turned inwards over the border of tlie liml) to reach its inn(?r aspect. 
Secondly, tlie rupture may extend outwards and skirt Poui)art\s ligament, 
as in Plate XII. It will be observed that tlie tumour transgresses very 
little tbe line of Poujiart’s ligament. 

A third deviation of tlie .sac, which is the most embariussiiig of all, is 
that where it jiasscs inwards or inwards and upwards. 

Marjolin saw ii femoral heriiia enter the scrotum. A woman, aet. 48, 
came to the Truss Society with a large femoral protrusion, part of which 
spread out towards the anterior snpeiaor iliac s|)ine, and jiart filtered tho 
labium. Stokes of Dublin has desciabod a similar case upon which he 
operat(id.22 

Mr. Golding Pird recorded a case of femoral hernia in the thigh 
sending a process to tlie labium, but tbe patient bad suffered the opera- 
tion for strangulation fourteen years before. After o|)eratioii, herniee 
assume all manner of fantastic sliapes, so that it is then impossible 
to classify them. Tlie history and the scar determine their nature when 
doubt arises in these cases. 

Again, in extremely rare instances a femoral liernia may rise upwards 
and inwards, and even transgress tlic middle liiui. A man, act. 40, was 
seen at the Truss Society witli a large globular protrusion on each side. 
The swellings rose up and met in front of the pubes over the root of the 
penis, and tlms resembled double diriict inguinal. 

Constrictions and Diverticula of the Sac. — The sac, though occupy- 
ing its usual position, may sometimes be divided into two or more com- 

* N^aton, Velpeau, Gosseliii, and others have laid stress upon this sign.^* 
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partinents. I have already referred to a (Mise of Ilcssolbach’s where the 
harnia seems to have dilated the a])ertures in the eribriforni fascia through 
which it x>rotriided in five sacculi (Fig. 7 ). In such a case the hernia 
must have a lol>iilated outline. 8 acs with two or tlireo diverticula are 
not very unconimori. Of these, perhajDS the liour-glass coiiiractibn of the 
sac is most f)fton met Avith.* 8 ometimes a vertical l)and partly bisects 
the sac. 

Mode of Formation of Femoral Hernia. — Femoral hernia forms 
gradually in all cases, often impcncex^tibly. It is accom])nnied frequently 
by local pain either of an aching or burning character, like that in 
inguinal or umbilical hernia. So many women carry it a1)out for years 
unreduced and unsiq>ported without ajAparent inconvenience, that it 
Avould seem to lx*, a less painful rupture than inguinal. But the pain of 
a hernia a})pears to depend rather on the exertions of the patient than 
on the nature of tlie protrusion. Pain, moreover, is sometimes cax)ri(iious 
in onset, and a riq)ture Avdiieh never gave discomfort l)efore, Avill often 
become acutely painful Avithout ostensible cause, or Avhen the i)atient 
fails in health. 

Symptoms. — Among the symi)toins xxxailiar to femoral hernia some 
authors describe a heeling of numbness and Avcight in the thigh.t So 
far as my observation go(^s, this occurs so seldom, that it is of Aa^ry little 
value ill diagnosis. (Edema of the limb is also thought to occur, and to 
he induced liy the xuessure of the sac u])on the femoral vein. This 
symptom, likenvise, if it eAa*r arises from the cause assigned, is so ex- 
trenudy rare as to Ix', of no significance. 

Sir Astley Coojier observes that a lymphatic gland often overlies the 
sac of ii small feimiral hernia. Chevalier divided a layer of glands 2h 
centimetres thick before reaching the sac. The x>vesonee of th(\^e struc- 
tures is not so much a symptom of femoral Inu'uia as a circumstance 
which may jireA^ent its detection. It is important, therefore, to examine 
the differences between the tAvo. When the glands are miiltix)le there 
is little difficulty, but occiisionally a single gland occujues the site of a 
femoral hernia and simulates it. Even so, if the hernia is reducible there 
ean be no doubt, but there is much if tht> sAvtdling cauuot he returned. 
The gland is firm, as the hernia is sometimes. It has a rounded outline, 
and may have a smooth surface. In all these characters it difft^rs little 
from a hernia. But it is cliiefly upon the difference of attachment that the 

* A contraction of the sac may cause it to assume the .appearance of having a 
second neck. Richet operated on a case of the kind, and, after dividing the lower 
neck, reduced the bowel into the upper compartment of the sac. The true neck was 
undivided, and held the intestine still firmly in its grasp. (Bull. Sue. Chir., 1858, 
P- 386.) 

t This is mentioned so early as 1726 by D. Koch, Avho also thought that the 
pressure of the sac might render the femoral vein varicose. 
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diagnosis rests. If the scrotum is invagiiiatod and the finger carried 
outwardvS to tlie femoral region, the parts are much more easily felt th^iii 
if tlie exaniination is made only from the front of tin? tliigh, especially 
if the liml) is at the saim^ time flexed. The hernia is dee|>, the gland is 
superficial, and can often be caught lietweeii the finger and thumb. The 
gland is movable from sidci to side, even near Poupart\s ligaimmt, whilst 
the hernia is not. 

In women, unfortunately, the examination is less easy, though more 
often rcMpiircd. Still the gland hcitrays itself by its superficial position, 
by the alisenco of distinct attaclinumt at the upper part, and by its 
mobility. Tlie surface of a small hernia is rounded, smooth, and well- 
defined ; a gland has not the same distinctness of outUiie, but sonKjtimes 
it needs a [iraetised band to detect the difference. 

Frequency in the Population. — The only olisorvation, with which I 
am accpiaiiited, that gives information on tlie frequency of femoral hernia 
in the population, was made liy liegendre, who examined 6044 dead 
bodies, and foiintl femoral liernia to occur in one among every 163.*'^'^ 
These were adult and generally old bodies. 

Age of Occurrence. — Femoral hernia occurs almost altogetlicr in adult 
ag(?, and is scarcady c^ver met with under sixteen years. M. Pignci i>re- 
sented a foetus, of three to four months, to the Anatomic, al Soeviety of I\\ris, 
which had a left (jrural licrnia containing some intestines and part of the 
liver.“"‘ Very few details are givcm of this remarkable case. Depaul pre- 
sented to tlio s‘i\me Society a fmtus of 2^ moiitlis wliich iu’csciiited an 
opening at the fold of tlie left groin by which a large portion of tho 
intestines had c.sca[)e(l. Tho crural arch a|)]}eared raised by tho hernial 
protrusion. 2^ The frequent occurrence of this rupture at the later periods 
of life was attributed by Sir Astlcy Cooj)ei* in part to the fact that tho 
fasciae arc thmi much weakened by absor])tion. AVomen are more sub- 
ject to it than men, and among women those avIio have borne children 
seem to be somewhat more liable than those who have not, or rather 
the former are. more suhjcM't both to inguinal and femoral hernia during 
the child-bearing ])enod, which has been traced in Cluq)ter X. to the 
effect of parturition. 

Hydrocele of the Sac. — The sac of a femoral hernia is sometimes 
distended with serous fiuid forming hydrocele of the sac. This may 
happen when the neck of the sac has become obliterated, hut more 
commonly a small piece of omentum adheres to the neck, and closes 
it towards the abdomen. The cavity below liocomes full of serous fluid, 
and may increase to a very large size. 

In a man, aet. 63, Pid(fliaud found a hydrocele of the sac which was as 
large as two fists.^”^ A most remarkable case of the kind was under the 
care of Mr. Kingdon and Mr. Langton in 1872, and was described by 
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the latter in vol x. of St. Bartholomew’s Hospital Keports.^^ A piece of 
oiHentum the size of a walnut occluded the femoral riu^^ The saci was 
repeatedly tapped, and was so large that it was no unusual thing to 
draAV off 3 to 4 pints of fluid. A seton was tried without (dfect, and at 
length Mr. Langtou took the woman into hospital and nunoved the sac 
and the onuuituiii. 

In tile Chapter on Hernia of the Ovary, Ac., I har(‘. referred to a case 
in which tlie sac contained 7 to 8 Ihs. of serum, and was closed at its 
mouth hy the Fallopian tube. 
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CHAPTER XXi. 

ON THE DIAGNOSIS OF INGUINAL AND FEMORAL HERNIA. 

Distinction between Inguinal and Femoral Hernia. — When a swell- 
ing in the groin or scrotiiiii i)rcsents itself for diagnosis, it is ne(‘essary 
to determine, firstly, of wliat nature is it, and secondly, if it is a rupture, 
of what kincl is it. The principal diflerences between inguinal and femoral 
liernia liave l)een already described. There can be no doubt, when the 
swelling is scrotal or labial ; it can oidy arise wlion the liernia is in the 
groin. The relation of the swelling to the fold of the groin and to the 
spine of the pubes is siiflicient in inost cases to determine the kind of 
liernia, whether it be reducible or irredncible.* If it (!aii be put back, 
the finger may follow it into tlie canal tbrongh which it comes, and this 
is a great assistance in inguinal hernia. There is practically no dilficiilty 
in males, because wc can invaginate the scrotum and define the external 
ring. It is only in woincn with indiKstinet ‘landmarks’’ Unit there can 
be doubt, and it is very certain that in them tlie signs are sometimes 
altogether indefinite. I have secji several rui)tiir(^s which liavo been 
operated upon by surgeons to London bos2)itals whore the scar has shown 
that one kind of hernia was expected and the other was foinid. 

Tlie spine of the pubes must be searclied for in oiie of the three ways 
before mentioned, and if the finger is ]>laced upon it, the liernia above 
the spine is inguinal, and tliat below and external to tlie spine is femoral. 
If tlie position of tlie internal inguinal ring is found liy taking a point 
midway lietAvecn the anterior superior iliac and tlie piiliic spines, and lialf- 
an-inch above tliat point, it Avill then be evident, eitlior that the swelling 
comes by the inner ring or is placed below and internal to it. Those 
cases where an interstitial liernia falls over upon tlie tliigh reveal them- 
selves when the tumour is lifted up. The very rare instances in which 
a femoral hernia runs up to the vsymphysis pubis or into the labium are 
not hard to detect, because no known inguinal hernia sends a process 
into the tliigli which dips under Poupart’s ligumejit at the site of the 
femoral ring. 

Enough has now been* said in answer to the second question, what 
kind of hernia is it ? I will now consider the previous question, of what 
nature is tlie swelling? For many years me<lical men have been in the 

* Throughout this chapter, when irreducible hernia is mentioned, strangulated 
hernia is not to be understood. 
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habit of sending eases to the Truss Society to l)e tnissed, and among 
tlilise it lias occasionally happened that persons have come who were not 
ruiitured, but were suffering from some other malady. Thus we possess a 
series of cases which shows not only the diseases which maybe mistaken 
for hernia, but the relative frerpiency of these errors. 


Diagnosis of Scrotal Swellings. 

The swellings below Poupart’s ligament which may embarrass the 
diagnosis of femoral hernia are so much the same*, in the two sexes, tliat 
a single description will suffice for fioth ; hut tli<Jso in tin; lahium or 
scrotum and those aliove l*on})arPs ligament must ho examined separately. 
The scrotal liumoui’s, as tl icy are more liable to misinterprehition than the 
others, may he taken first. f)f the 739 males snppcKsed to ])o riii>tur»*d 
who came to the Truss Society ludwoen the years 1877 and 1888, 541 
had swellings in the scrotum. 

Hydrocele and its Varieties. — Among them, 233 wer<^ hydr(X*-eles, 
and thes(i therefore are iiiistakiai for hernia. mov(^ often than any other 
disease. Tt is evident that the swfdling is thought to Tm'. a hernia in 
the tunica vjiginalis, h(H.*ai]se every siirg(*on, when he examiiK's a scrotal 
tnmoiir, first seizes th(‘. t<isti(?le. If he*. do(‘s not find it, he knows that 
it is withiji the swelling, or arri^sted at some point on its Avay to the 
scrotum. Wlien tlu'. surgeon (‘xamim\s the swelling itself, he p(*r- 
ceives fi sense of Ihudiiatioii, which prova>s that it contains fluid, and 
when pressure is made ii])on it, tlie contents do not enter the belly. 
He must therefore sii])pose the hydrocele to l)e a hernia in the tunica 
vaginalis, irredueilile and craitaining fluid. But this is not tlui end of 
his supposition, for among irreducible herniie the bowel is scarcely ever 
irreducible (see the Clujpter 011 Irreducible Ilernia), not more, than 9.7 per 
cent, being in this condition. It is only the omentum that is irreducible 
among 90.3 per cent, of such lieriiiie. Therefore the su])positiou is that 
the hydroceh> is a hernia in the tunii*a vaginalis containing iluid, ami 
most prol)ably omentum. It is very easy to distinguish botAviam thc^se 
two conditions. I^irstly, because the omentum, or omentum and gut, 
can ho felt through the fluid, whilst in liydrocele tin.*, re is no solid 
substance in addition to the fluid. Secondly, because if the spermatic 
cord is defined above the swelling and passed htitw'een the fing(!rs, a 
solid ha.n.d is felt extending iip tlie inguinal c^aiial, wliilst in hydro- 
cele there is nothing in addition to the constituents of the. sj)crmatic 
cord. 

In rare instances a hydrocele occupies the whole of tlie processus 
vaginalis, -which is clos(^d at the internal inguinal ring and patent l)elow. 
The spermatic cord cannot then he felt above the swelling. The diagnosis 
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must rest upon the fluctuation, which can he obtained at all parts of 
the swelling, and upon the absence in the swelling of any solid matter. 
If the sac is very tense, so that nothing can be felt of the interior, the 
upper end is well-defined, and contains fluid in hydrocele ; it is ill- 
defined and solid in hernia, A few records exist of hydroceles which 
not only reacdiup to the internal ring, but })ass l)cy()nd it into the iliac 
fossa, and form there a second swelling, a ‘‘ properitoiieal ’’ liydroceled 
The two parts of the sac are connected Ijy a more or less narro'w channel 
which is in the inguinal canal, or at the int(;rnal ring. I'lie pro} )critoneal 
portion can be felt through the abdominal wall, and fluctuation between 
the two parts of tlie liydrocolc can be obtained, just as in a case of 
psoas abscess wliicli lias entered the tliigli. Lastly, in the so-called 
congenital iiydrocele the fluid fills the wliole processus vaginalis, wliich 
communicates witli the abdomen through a smnll o})ening. Hy j)ressure 
the fluid can bo driven slowly into the belly. The manner of its return 
is quite unlike that of hernia, and when part of the fluid has gone back, 
the sac is lax, and no solid substance (‘an 1)C felt in th(‘. inbuior. It is 
met with generally in early life, it is a fluid swelling, and there is prac- 
tically little danger of confounding it with hernia.'^ Those who are so 
unfortunate as to do so, and to apply a truss, will generally succeed in 
curing th(^ malady in spite of th<‘ faidty diagnosis. 

It is (‘.ommoiily said tliat congenital hydrocele rea[>pears after reduction, 
when the patient stands up, h(^.cause the fluid trickles down again from 
the abdomen, and that light ].>ressuro on the inguinal canal prevents tlu*. 
descent of viscera but not of llnid. In this way (Kuigcmital hydrocele 
and hernia may he known one from the otlnu'. Tliis teaching, though 
classical, must he accepted with some reserve. The hydrocele, as it 
usually occurs in tlie young, has to he distinguished from hernia in tln^ 
young, and it will he rcnumihercd that it is a fi’eqmmt* peculiarity of the 
hernia of infaney to remain reduced aft(‘r th(‘. contents liave bc^.cii put 
back. Congenital hydrocele also, in my exjxjrience, does not always All 
again after reduction during the visit of the |)atient, so that there is a 
close reseml)lance in this respeirt l)etw(;en the two disejisi^s. 

Inflamed Testis. — After hydrocele of the tunica vaginali.s, tlie affection 
most commonly mistaken for hernia is inflammation of the testis (107 
cases in Table XXIII.). 

For the iirciscmt purpose it will he convenient to group together epidi- 
dymitis and orchitis. There is so little resemblance between these diseases 
and liernia tliat it is difficult to conceives liow the (UTor arises. Hernia 
is an indolent swelling, whereas orchitis or epididymitis present signs of 
inflammation. In the latter the spermatic cord is full, and the va>s 

* It is rare, for ameng Bryant’s cases of liydrocele 3 per cent, were “ congenital,*' 
and among Melchior’s 7.4 per cent.- 
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deferens may be tcnider and swollen. Hut nothing is felt besides the 
ccffistituents of the cord, nor is there any impulse on cough, or any part 
reducible. 

taiilp: xxiii. 

Table of Cams seen at the Truss Society hettceen the Years 1877 mid 
1888, which had been mistaken for Hernia. 


Males. 

Females. 


Diseases probahlt/ mistaken for 


Diseases probably mistaken for 


Scrotal Hernia. 


Labial Hernia. 


Hydrocele 

Infianied testis — 

233 

Cysts of labium .... 

12 

Epididymitis, 74 ) 

Orchitis, 33 J 

107 

Varix of labial veins 

6 

Varicocele 

90 

l*eiidulous tumour of labium 

1 

Encysted hydrocele of the cord . 
Indolent enlargement of the testis 
Tubercular testis 

36 

28 

17 

Abscess of labium 

I 



Tumour of the testis . 

13 


20 

Hrornatocele .... 

4 


Pain in testis . . 

6 



Lax scrotum .... 

4 

Cases mistakcyi for Bubonocele. 


Orchitis during mumps 

1 

Iliac abscess 


3*erinfeal ectopia testis 

I 

3 

Tumour in scrotum . 

1 

Exostosis of pubes 

2 


541 

Ijipoma ...... 

2 

Diseases mistaken for Bubonoedc. 


Pain in groin . . . 

2 1 

Pain in the loin .... 

7 

Fluid in canal of Niick . 

1 

„ groin 

5 

Sarcoma ..... 

I 

lletentiou of testis in canal 

3 



Iliac abscess .... 

r 



Exostosis of pubes 

1 


11 

Hlood in sheath of rectus . 

1 



Hydrocele of te.stia in canal 

i I 

1 

Cases probably m istaken for 


i 

19 

Femoral Het'nia. 


Diseases mistaken for Femoral 


Varix of saj)liona vein . 

26 

Hernia or Bubonocele. 


Enlarged glands . . . . ; 

22 

Enlarged lymphatic glands 
Abscess in groin .... 

47 

Abscess in groin . 

4 

Varix of sapliena vein 

9 

Psoas abscess 

2 

Psoas abscess .... 

7 



Tumour under femoral vessels . 

1 




179 


i 

! 




Total males 

739 

Total females . . . | 

1 85 


Varicocele. — Though varicocele has more in common with liernia 
than any other affection, it was mistaken for that disease in only 90 
cases in Table XXIII.* It is often accomi)anied by aching pain in the 

* 92.5 per cent, were on the left side ; 5.4 jjer cent, were on the ri^ht ; 2. i per 
cent, on both sides. Hasse (Pathol. Anat. Syden. Soc., 1846, p. 45) says that 
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part, and along the groin to the back ; it is worse towards the end of 
the day. Its soft consistence, and irregular, knotty outline, make it iTot 
unlike omentum. The increase in size on rising to the e.rect posture, 
the impulse in it on cough, and its easy reduction — all these symptoms 
tell in favour of liernia. AVhen tliere is any doul)t as to the nature of 
the swelling, the patient is placed erect, all is reduced that can be reduced, 
and tlien pressure is made on the external ring suhicient to prevent the 
exodus of tlu^ viscera. If in sjute of this the tumour fdls up from T)i‘low, 
it is a vari(;ocele. The disease is liardly ever met with before tlie. age 
of fifteen, and very seldom after forty. 

Encysted Hydrocele of the Spermatic Cord is mistaken for liernia 
much h\ss often tlian varicocele (in Table XXIIL, 36 (^nses). Almost 
all the cases were under fifteen, only four being above that age. The 
fluid is contained in an unobliterated jiortion of the processus vaginalis 
above the testis, and may extend from the upper end of that organ to 
tlio internal abdominal ring, but usually it is between the external ring 
and the testis. It is neither painful nor tenden*. The sense of fiuctua- 
tion perceived in it shows it to be a fluid swidling. It is not attached 
hi the testis, and is well-defiiu'd above. Even when it occupies a, part 
of the inguinal canal it can geiuirally he drawn down, and the cord aliove 
it examined. If its upper cud is in contact witli the alidomiual wall 
it may receive an imjnilse on cough. 

Hydrocele of the Hernial Sac. — Tluu'e is a condition of liernia closely 
resembling tlu\se eases with which om^ wouhl exp(M;t them to be con- 
founded. The neck of a hernial sac is sometimes ol)literate<l or is i^lost^d 
by adherent omentum, and in either case the cavity of the sac may be. 
distended witli fluid. There would be some danger of mistaking the 
hydrocele of the cord for liydroc.<*le of the sac, but that the former 
is almost always found in early life, and the latter, as a rule, far on 
in adult life. With the so-calleil spurious hydrocele of the hernial sac, 
when part of the viscera, adherent at the m^tk, an^ contained in the 
(‘.avity together with fluid, the thick solid neck serves to distinguisli the 
case from hydrocele. 

If the encysted hydrocele of the cor<l is situated low down, it may 
be mistaken for encysted hydrocele of the testis, hut tlierc 3 is little likeli- 
hood that it will be mistaken for liernia. The hydnxiele of tlie cord 
sometimes communicates Avith the peritoneal cavity, and is thus a con- 
genital hydrocele of the cord. Such cases are very rare. Curling col- 
lected only four of them.*^ I have met Avith it but once. The cyst was 
between the external ring and testis, about tlie size of a liantam’s egg. 

Breschet found in 120 cases only one on the right. Curling (op. oil., p, 520) quotes 
5639 recruits with varicocele. 86.5 per cent, were on the left side; 6.1 per cent, 
were on the right ; 7.3 per cent, were on both sides. 
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Whilst it was being examined the fluid passed up into tlie abdomen by 
wha 4 seemed to be a narrow tube. Melchior twice found the part of the 
processus vaginalis between the two inguinal rings containing fluid and 
in communication with the peritoneal cavity. I have not observed that 
the different (jysts in connection with the testis and epididymis are liable 
to be confounded Avith Jiernia, and no further notice of them is neces- 
sary. Nor need anything ])e said of the so-called diffuse hydrocele of 
the cord, Avhich is so rare as to be almost chimerical. 

Indolent Enlargements of the Testicle, Avhich are probably the con- 
secpiences of inflammation long g(»ne by, are sometimes mistaken for 
hernia (28 cases in th(‘ Table). Tlie spermatic cord above tliem is 
easily defined, and they present no difliculty. So also Avith strumous 
testis (of Avhich there arc 17 cases), of tumour of the testis (13 cases), 
and hojmatocele (4 cas<^s). The last resembles hydrocele, l)ut differs 
from it in consistence, in Aveiglit, and sometimt?s hy eccbyniosis of tlie 
skin over it. All the sAvellings above enumerated must have been mis- 
taken for irreducible hernia except varicocele and congenital hydrocele. 
An irreducible hernia always has a thick, firm neck. 

Among the other affections less commonly mistaken for hernia Averc 
six cas(is of neuralgia of tlu^ testis, four of lax and pendulous scrotum, 
one of orchitis occurring during mumps, one of perimTal <*ctopia testis, 
one of tumour in tlie scrotuiii independent of the testis. No case occurs 
in this list of lipoma of the cord. These circumscrilxHl fatty masses, 
derived from tlie snbjAeritoJieal fatty tissue, are f)Ccasionally rt‘diicil>le, 
and having nearly the same consistence as* omentum, they may simulate 
it ; and Avheii also they have a pedicle of fat extending uj) to th(‘ alKlomen, 
and are irreducible, tliey are diflicult to distinguish fi’om omentum in 
that condition. Tln^y sonudijnes arc found on the surface of a liernial 
sac, sometimes they imgect into the interior. They have been described 
liy Pelletan, Cloquet, Macfarlane,^ Curling, and many others, and have 
been already referred to at page 58. A case related by Curling,'' liaAvrcmcc, 
and Brodie was esp(*cially diflicult of diagnosis, bccansi.' the tumour Avas 
connected above Avith a thickened cord, and appeareil to give rise to the 
uneasy sensations in the bowels from Avliich the. patient suffered. As 
the size of the mass increased, an operation Avas at length performed, 
and the nature of the case established. 


The Diagnosis of Labial Swellings in Women. 

It was mentioned iii Chapter I. that inguinal liernia in women bexiomes 
labial in not more than 3.3 per cent, of the cases, and it may here lie 
added" that an irreducible labial rupture is a thing almost unknoAvn ; 
and as it jias been shoAvn that when a large swelling is mistaken for 

M 
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liernia, it is goiierally supposed to be an irreducible hernia, there is not 
much op{)ovtunity in women for making an incorrect diagnosis. Cf>nso- 
qucntly only a few cases of a few diseases are mistfikeii for labial hernia. 

Cysts of the Labium Majus stand first (12 cases), ])ut they offer very 
little resemblance to inguinal, thougli sometimes a very exact one to 
vaginal hernia. Tlu^ swelling is well-defined, is limited above, and gives 
the sense of flnetuatioii throughont. 

Hydrocele of the Sac. — Together with cysts of the labium may Ixi 
mentioned tlioso eases in Avhich a liernial sac closes at its upper enel and 
the cavity fills Avith fluid. A woman came to the Truss Society, when 
twenty-three years of age, with a left inguinal riqitiire. She was seen 
several times after^vards till sln^ was tlnrty-h)ur. At lier last visit no 
hernia could bo detected, but a (!yst was jn’esent in the u[)pcr part of the 
labium just OTitside the external ring. No cord ('ould l)e felt entering 
th(‘. canal. Tlie cyst Avas said to have (ixisted for a month. During the 
use of a truss tlie neck of the liernia appears to have been obliterated, 
and liydrocfde of the sac to haA'^e formed. 

Hydrocele of the Canal of Nuck, Avhen the alalominal opening of that 
process lias closed, usually oec.iijues the inguinal canal ; Init it sometinu^s 
descends into the lahiiim, and may even reach its jAostcrior extremity. 
Tliese labial Imlroceles, AAdiicli, according to the observations of Mr. S. 
Osborn, are not very uncommon, are- yet not often mistaken for labial 
liernia. 

Varices of the Labial Veins (6 cases) may attain such })roi)ortions as 
at first siglit to suggest hernia ; lint on the surface sonu^ of the dilated 
veins are always found, which at once declare tlic nature of the malady. 
A condition somewhat akin to this Avas discovered by Cruvtfihicr in the 
body of a female T)rought in for dissection." On ea(*h side there Avas an 
oblong tumour, Avhich, on ac(!onnt of their consistence and knotty char- 
acter, he tlionght to be fatty or omental hcwniie. All the veins of tlie 
loAver extremities were varicose, and the subcutaneous veins of the 
inguinal regions ^ve\v conspicuous. On dissection of the left swelling, 
it Avas found to consist of tissue like'th(‘ w^all of the uterus betAveeri the 
third and fourtli moiitli of pregnancy, and to lie traversed by one very 
huge and several moderate-sized varicose veins. 

On opening tluj inguinal canal the veins and the tissue about . them 
Avere traced into tlie round ligament, Avhere the veins became coutiiiuous 
Avitli those in the liroad ligament of the uterus. The substance of the 
tumour Avas composed of the hypertrophied smooth muscle of the round 
ligament. In the middle of the ma^s Avas a small cyst Avith fibrous Avails 
as large as a filbert. It was packed with particles like spangles as 
brilliant as mica (? cholesterine). There was cancer of the vagina and 
bladder Avhicli involved the deep veins. 
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A pendulous tumour of the labium (i casi*), as it has no connection 
witlt the inguinal canal, will not often raise «'i doubt. Abscess of the 
labium (i case) is accompanied by tlie signs of inflammation, and, like 
the cysts, has no cord extending into the abdomen. 

Diagnosis of Swellings in the Groin in both Sexes. 

The inguinal canal is so easily explored in the male, and hernia in the 
(’.anal, bubonocele, is so commonly reducilfle, that there are few instances 
of mistakes in the diagnosis of this kind of Inunia. Retcjition of tin? 
testis in the (^nnal is iiiost likely to lead to (UTor, but lliis does not 
often occur, because the absence of tin? (U'gan in the scrotum at once 
(explains tlic case. 

Nor is there any greater difliciilty Avhen fluid distends the tunica 
vaginalis of a testis so placed. A hydrocido of this last variety has in 
rare instances passed out of the external ring and mounted upwards on 
the aponeurosis of tlie external oblique miiselo. Curling^ described a 
(iase of the kind in ^vhich the two jjarts of the sac were- .se})a rated by 
a constriction corresponding to tlie external ring. The was ill- 

(levcloi)ed, and in the canal. Thcrii is a ri’semblance lictwceii these*- 
(iases and interstitial hernia, especially as in tin*- latter the testicle is so 
often retained in the groin. 

When hernia a(‘e«.)mi)anies a testis retained in tin*- canal, tin? protrusion 
is sometimes diflieult to detect, liccause liernia in the young, as before 
observed, may remain reduced for long periods, and nothing tliat tin* 
surgeon can (h.) will Ining it down, Litth? cliildren cannot lx? mndc^ to 
cougli, nor, wlien they cry, will tlii* nqiture always descend. In such 
(.*ases, either tlie patient must lie scmti .s(?v(*ral tiiiK’s, or the surgeon must 
accept the statement of tlie friends that a swelling is wont to appear in 
addition to that of the testis in the canal. 

In one case, instead of a hernia, an eHusiou of blood in tJie sheath of 
the right rectus muscle was found which had Mlowed a recent injury, 
and ill another an i?xostosis pr(jject(;d from tlie puhes just below tlie 
(‘rest. Iliac abst?ess may come so far forwards as to present a considerable 
rounded swelling aliovc Poupart’s ligament, and as it has an impulse on 
cough, may at first sight be misumhu'stood. The iiresence of disease of 
the spine or pelvis, the discovery of tlie abdominal portion of the swell- 
ing, and the sense of fluctuation obtained at all parts of it, suffice to 
indicate its nature. Before leaving the subject of bubonocele in the 
male, it may bo noted that five cases of pain in the groin, and seven of 
pain in the loin, were erroneously supposed to be ruptured. 

Among the females were two cases of exostosis of the puhes, two of 
lipoma, one of sarcoma over the inguinal canal, and three of iliac abscess. 
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Fluid in the canal of Xuck, when the cyst does not pass beyond the 
external ring, may seem somewhat difficult to distinguish from h^nia. 
Yet it is easy by the sense of fluctuation to ascertain that the swelling 
contains fluid ; and the swelling is irreducible, and an irreducible 
bubonocele ivS a thing almost unknown in women. 

Enlarged Glands. — A large number of cases of enlarged lymphatic 
glands is mistaken for hernia in the male, but it is not very certain 
whether they are supposed to be femoral or incomplete inguinal ruptures. 
Attention has already been directed to the dilferences between femoral 
hernia and enlarged glands. The error is very seldom made in the case 
of women, though the difficulty of diagnosis in them is much greater 
than in men. In the Table are 115 male cases, and 22 female. 

An error, not infrequent, but far more serious than the last, is made 
when a hernia is mistaken for an abscess. If the symptoms of inflamma- 
tion are acute there can l^e hardly any doubt, Imt many abscesses in the 
groin are so indolent, and tlie skin over them is so little reddened, that 
they betray the unwary. iMany herniie which were supposed to be col- 
lections of pus have l)ecn incised, and lives have been thus sacrificed to 
negligence. The records of these cases arc met with more often in the 
surgery of the past than of the present. 

Peter de Marchetti relates the case of a peasant having a swelling 
in the groin for which he consulted a barber, wlio pronounc(‘d it to be 
a venereal bubo, and recommended incision. The man, as he had been 
with no other woman hut his wife, whose chastity he liad no reason to 
suspect, combated the opinion of the barber. At length the barl)er pre- 
vailed, and incised the tumour. Faeces burst forth, the patient fainted, 
and the barber stood astonished. Fetter de Marchetti was scut for, 
who wiped the bowel with yolk of egg, returned it to the abdomen, 
and apjflied a bandage. The patient recovered, but he appears to have 
been placed in greater danger by the legitimate than by the illegitimate 
practitioner. It has generally been strangulated hernia which has been 
incised for abscess. Heister recommended that the wound in the gut 
should be closed by suture, and the parts left in the sac, which is a plan 
of treatment that would ijrobably be followed by many at the ]>rescnt 
day who might be so unfortunate as to divide the bo^veL 

Varix of the Saphena Vein, as it affects the female more often than 
the male, is more frequently mistaken for hernia in women than either 
enlarged glands or abscess in the groin. The swelling is usually about 
the size of a pigeon’s egg ; it is very soft, and docs not disappear, but is 
less in size in the supine posture. A venous thrill is felt in it on cough, 
whether the patient is standing or lying. If it is reduced when the 
patient is erect, and pressure is made on the femoral ring and vein, the 
tumour fills up from below. This can never happen with a hernia, and 
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distinguishes the disease at once. Between the thigli and the groin 
therl is no enlargement of the veins as a rule, but below the knee 
varicose veins are generally present. 

A case of varix of the saphena vein came under my care some years 
ago, in which thrombosis of the dilated portion had occurred. A woman, 
aet. 40, had noticed a him]) in the left groin for about a month. 
Tliere was a swelling in the position of a femoral hernia. The fold of 
tlie groin skirted its upper margin. It was the size of a small orange, 
was movable from side to side, but not from above downwards. The 
skin over it had a faint lirownisli yellow tinge. The consistence was 
iirm, elastic, not fluctuating. Varicose veins were seen in both legs, 
but not in the thighs. Tlie incoming ami outgoing veins were liga- 
tured, and tlie mass removed. It contained compact, partly laminated 
blood (dot. 

Psoas Abscess, which was mistaken for hernia in seven men and two 
women, generally enters tlie tliigh external to the femoral vessels, though 
I have seen it descend the femoral canal on each side in a case of Pott's 
disease. It lias a distinct impulse ou cough, and the skin over it is 
Tincliaiiged. If the alidomen is examined, a swcdling is felt above Pou- 
j)art's ligament, and fluctuation is obtained betAvetui tlie portion in the 
abdomen and that in th<3 thigh. 

Other Affections mistaken for Hernia. — In a man a tumour under the 
femoral vessels, and pushing them forwards, was taken for a hernia. There 
are certain rare afiectioiis whi(di might he mistaken for femoral hernia. 
Among thesis is muscle hernia. They have ])eeu described by several 
writers of note. M. Gaujot saw one in the left thigh of an artilleryman, 
set. 19, at the upper and internal part of S<iar])a^s triangled^ The swell- 
ing was of six months’ duration, and began insidiously. It was indolent, 
and the skin over it was unaltered. It was tlie size of a turkey’s egg, 
and seemed to spring from the adductor Icmgus. It did not increase on 
cough, nor could it be made to disappear on pressure. Its long axis was 
parallel to Poiipart’s ligament, and it was placed a little below the fold 
of* the groin. It was limited internally by the border of the adductor, 
and externally did not reach to the femoral vt^ssels. It had the con- 
sistence of muscle. When the limb was adducted, the swelling became 
more prominent and harder, and little irregular })rojections, parallel to 
its long axis, coidd be felt on the surface. 

A memoir on the subject of muscle hernise was published in 1882 
by Dr. Nimier, who has collected several exam})les like that above 
described. Those in the adductor longus appear to bo usually rather 
lower down than that in Gaujot’s case. 

A true hydatid cyst is sometimes found in Scar])a’s triangle. In a 
case under the care of M. Reclus the sac measured 2 inches from above 
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doAvnwards, and lA from side to side.'- Besides the sense of fluctuation, 
tb(^ cyst, when handled, imparted a sensation like that produced by 
scpieezing starch or snow. 
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CHAPTER XXII, 

ON THE SPONTANEOUS CURE OF RUIH’URE AND CURE 
DURINt^ THE USE OF A TRUSS. 

Uncertainty as to the Duration of Cure. — Since the days of anti- 
quity it has lieen known that a certain proportion of the ruptured 
become cured. Tliis liappens to some although no treatment what- 
ever is adopted ; a larger numlier are cured during the use of a truss. 
Malgaignc conjectured tliat 20 jier cent, of the ruptured are cured whilst 
wearing a truss, and tlie late? Professor Wood puts the number at from 
15 to 20 per cent.i Such statements must be mere surmise, for it is 
evident that no man’s life is long enough to follow to the end any 
('considerable number of cases. So that though we may under excep- 
tionally favourable circumstances watch the continuance of a cure for 
some years, how few' can assure themselves that that cure is permanent. 
Hence, partly because patients pasws out of view, partly because pro- 
fessional life is so brief, our observations on the result of the cure of 
hernia, whether by tniss or operation, are vague and unsatisfactory. 
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In a previous chapter have heen pointed out the anatomical api>ear- 
anc(^ wliich present theinselves when a hernia has ceased to desceiuh 
Tlie ohliteration of tlie u(>ck of the sac, or tlie closure of its juoiitli hy 
adherent oinentuiii, are- the most obvious pathological signs of cukj. In 
some cases the sac remains patent throughout, but the mouth and neck 
liave become very narrow. 

In tlie 2)r(’sent cha2)ter sucli clinical facts will be considered as have 
some bearing upon tlie cure of hernia when it occurs spontaneously, 
and wlieii it follows the use of a truss. 

Means of Ascertaining the Duration of Cure. — rersous who are 
themsedves ru^itured occasionally give information (‘oncerning a relative 
who has heen cured of lieruia, hut this liearsay evidence cannot h(i 
hrouglit into use. Tlua-e are tw«) ways liy which we may l(*arn some- 
thing of the duration of the cure of lierniaj firstly, fi'om patients wlio 
are (aired of one ru[)tni‘<*. and hecxime alTected on the ojiiiosite side, whilst 
the original side remains sound; secondly, from thost* who liave been 
(aired for a term of years. A iiatient neglects his truss, or purjiGsely 
discai'ds it, and thus discovers that he is cured. The ccvact period, 
tlierefore, which was recpiircxl to elFecd this, is not known, and in many 
cases tin*- truss is jirobabl}^ worn long aftcu* cairii has taken i)laco. When 
a surgeon is consulted hy a [latieiit, who wislies to know if lie is cured, 
it is not safe to assume, after submitting bim to tlui usual tests, and 
finding no ])rotrusion, that a cxmi lias resulted ; for when a truss has 
lieen worn for any length of time, tlie rupture in very niaiiy cases gives 
no sign. If the truss is left off, tlie rupture usually declares itself again 
soon afterwards, so that it is not jmident for tin; surgeon to recommend 
its disuse. In early life many casi‘S undergo a temporary euro of two 
or tliri'c years, but in these the respite is so short that no further 
reference to tliem need b(; made. 

Persons are met with oc.casionally who have a recent rupture on one 
side, hut who formerly were affected on the opjiosite side where no 
vestige of a liernia remains. The long standing records of tlie Truss 
Society enable us to trace liack some of these, and to verify tin; primary 
protriisicm ; in other cases we are ind(d)t(;d to the second rupture for 
our knowledge of tlie first. Among thirty-four of tin; Society’s male 
patients, four were cured spontaneously, and thirty after the use .of 
a truss, wliilst an average 2)eri(xl of 19.9 years intervened between 
tlie cure of the first riijiture and the appearance of the second. No 
return of the original hernia was noticed while the jiatients were under 
observation. 

Temporary Cures. — Put a much larger number of persons are cured 
for a time, and at length the viscera descend again on the same side. 
Among 240 males who became exem^it from rupture for longer or shorter 
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periods,* 37 were cured spontaneously, and 203 after wearing a truss. 
The number of years during whicli the hernia ceased to come downSvas 
on an average, in both sets of cases, 22.5 years. f The longest period 
of exemption was sixty-two years. Only two eases of femoral hernia 
were cured, the 240, just mentioned, being all inguinal. 

Age most favourable for Cure. — Tlie ages of the patients when the 
hernia first a])peared are given in the following Table, in which the 
spontaneous and truss cures are adde<l together. 

TABLE XXIV. 


Caiies of Liguinal Hernia in Malet>^ in tvhom Cure took place for a Term of 
Years, entered according to the Age of the Patient ichen the Rupture 
first appeared. 


Total. 

Under 1 

16 

6 10 

11-15 

16 20 21-26 26-30 31-35 36 40 ! 46-60 

! i 

240 

140 

23 

18 

i 

! i ! 

17 12 j 12 I 3 i 2 1 


It is here soiui that after thirty years of age even these temi^orary 
cures are very rare, and tliat the majority occur in those who are 
ruptured during the first year of life ( = 58 ])er cent.). Tlie infrequency 
of cure after thirty has long been recognised by the profession, and 
Froytag early in the last century laid particular stress upon it.^ The 
lieriiisc subsequent to tliat age seldom occupy an luiobliterated portion 
of the processus vaginalis, whicli has a natural tendency to close, nor 
have the tissues then tlie same resiliency as in youth. Tlic considerable 
number of cures in early life is also perhaps duo in part to the pecu- 
liarity, so often referred to, wliich consists in the rupture remaining 
reduced sometimes for days or weoks in children. But for this it would 
be difficult to understand the spontaneous cures in infants. 

Cure among Females. — Among females, the instances of recovery, 
cither temporary or permanent, are much fewer than in males, but we 
have no means of ascertaining the relative frequency of the event in 
the two sexes. It is veiy jirohahle that euro is more frequent among 
females, and though direct evidence of this is wanting, it may be because 
the cures in them are more often permanent. It is only by accident 
that we be(‘omo acquainted with cures of long duration, for patients will 

* In no case for less than four years. 

t M. Segond gives a Table of 39 cases, which relapsed after cure, in his essay 
(Cure Rad. de.s Her., 18S3, p. 356, Table H.), from the unpublished statistics of 
M. Paul Berger. The average period of exemption of 38 cases was twenty-four 
years. 
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not come merely to declare tliemselves still free. That a number of 
feiitale cases recover is all the more likely from the following considera- 
tions. Inguinal hernia in women is not such a serious disease as in 
men, and of all ruptures it is the least liable to strangulation. More- 
over, there is a much smaller proportion of labial in females than of 
scrotal cases in males, whicli is an indication that it lias less tendency 
to assume a severe form in thri formci*; and all the causes wliicli render 
inguinal hernia less frc'qucnt tell also in favour of its more frequent cure 
ill women. Lastly, the easy and sedentary nature of their ocicupations 
aids the disappearance of these protrusions. 

Incurability of Femoral Hernia. -But the case is quite otherwise 
with femoral hernia, which so seldom recedes in either sex that it must 
be deemed incuraldc. It is well known from pathological oliservations 
tliat these liernije become obliterated, Init the instances are so few that 
the}^ give no ground for hope of a favouralilc issue in general. 

Time during whicli the Truss is Worn. — It remains to Tie said that 
where a cure, temijorary or }>ermaneiit, lias resulted from wearing a truss, 
the. instrument has been used <»n an average between live and six years. 

The Probability of Cure. The question is ofbm asked — is asked, 
indeed, by every mother of a nqitured child — “Will lie get well No 

answer can he giv(m as regards the individual case. AVe can only siieak 
of probabilities. It may be said that many lioys are cured, and that the 
prospect is more favourable still in girls ; that the younger the patient, 
the more probable the cure; that with femoral hernia there is little 
chance of civer being able to dispense with a truss, and that, after thirty 
years of age, cure is not to be expected in either sex, or in eitlier kind 
of hernia. Cure does not come about, as a rule, unless tlui truss is worn 
niglit and day. I (cannot take upon myself to advise a ])atieiit to leave? 
olT a truss even when all visible trace of liis hernia has disappeared, 
because, though many arc free jjerhajis for the remainder of their lives, 
many others are free only for a certain jicriod, which, though it may 
reach the average of twenty-two years, is often very mucli less. There 
is no sign in the individual case, by whicli one can predict a iiermaiient 
or a temporary cure. Tlie patient therefore should take upon himself 
the responsibility if he lays aside his truss. 

Cure in the Recumbent Posture. — Before leaving this subject it ma}' 
be well to refer to those cases where a hernia is cured l)y keeping tlie 
recumbent posture. Instances of this are to be met with in the works 
of Wiseman, Kossetus, Scholler, Sharpe, and most of the great writers. 
The patient either meets with an accident or contracts an illness, wliicli 
obliges him to keep his bed, and, on getting up, he finds that his rupturt> 
is cured* In most of the cases that liave come under my observation 
the hernia has returned in three or hmr years. It very rarely ha]>pens 
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that a patient lies down voluntarily for the purpose of Jxealing his rup- 
ture. A young iiuin who was niiieh engaged in athletic exercises hecinie 
ruptui'cnl oil the right side at the age of twenty-three. Finding that it 
deharred him from his favourite pursuit, lie resolved to lie down, and 
remained in the lioiisc, either in hed or on the sofa, for five months. He 
then found that the hernia liad disappeared, and resumed his exercises 
with full vigour. 'He enjoyed comidetc iinmunity for three years. At 
the age of thirty-four his liernia Avas scrotal. 

Cure during Pregnancy. — In Avomen hernia is sometimes cured during 
pregnancy, or T)y tlu‘ rest in Tied after delivery. A girl had a left inguinal 
protrusion at the age of sixteen. A truss Avas [>roe,ured, A\diicli she did 
not wear. Slio married at twenty years of age, and soon hecame pregnant. 
The hernia then disappeared, and did not again descend till she was 
tAventy -seven, during the seventh month of her fourth pregnancy. The 
rupture Avas reduced with diniculty. She had no protrusion after that u]> 
to the time of her last visit at the age of thirty-four. 

Tlio niotlnu* of a mcidiciil man noticed a femoral liernia, at the age of 
thirty, during her third pregnancy. The child Avas ruptured, and Avore a 
truss for some years. The mother’s rupture, tlisappcared during the next 
l>regnaiicy, and never recurred Nine children Avere born after the cure ; 
she died at the age of seventy-five, and Avas under j)rofessional obs(ir- 
vatiou till her death. 

Alternating Cure and Relapse. — Those rare cases may here; be men- 
tioned in Avhich a cure and relapse occur more than once in the same 
person, and tluAse in Avhich the hernia alternates from side to side. 

Tlie best instance of this last anomaly, with Avhich I am accpiainted, is 
the case of a patient Avhose history Avas partly dcscril)e<l liy Mr. Kingdoii 
at page 318 of his essay in the Med. Chir. Transactions. The observa- 
tions made since then enable me to give tlie case in full. The man Avas 
ruptured at the age of nine on the loft side, but did not Avear a truss. At 
the ago of fifty he Avas tliroAvn from liis horse on his head, and Avhen ho 
recovered from the accident, the hernia had disappeared. At the age 
of sixty-tAvo, during an attack of bronchitis, a hernia entered the right 
scrotum. Tliere Avas no protrusion on the left. At the age of sixty-four 
his condition was unchanged. When he Avas just eiglity years old, the 
hernia again descended on the left side into the scrotum, A\diilst the right 
hernia disappeareil. 

The Ash Cure. — Before closing this chapter, I may refer to a quaint 
superstitious rite which lias been practised for many centuries by the 
country people in England and on the Continent for the purpose of 
curing ruptures. It has been mentioned by several Avriters, but is beet 
descrilied in the Avords of Gilbert White, Avho says,^ “ In a farmyard, 
near the middle of this village (of Sellioriie), stands at this day a row of 
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pollard ashes, wliicli, hy the seams and long cicatrices down their sides, 
mafiifcstly show tliat in former tijiies they have been cleft asunder. 
These trees, when young and flexible, Avero severed, and ludd open by 
wedges, while ruptured cdiildren, stripped Jialced, were push(*d tlirough 
the apertures, under a persuasion that by sucli a process tlio poor babes 
would be cured of their infirmity. As soon as the opiration Avas oA^er, 
tile tree in the sufrering part Avas plastered Avith loain, and carefully 
sAvathed up. If th(> parts coalesced and soldered together, as usually fell 
out, wherci the feat was perform ( m 1 with any adroitness at all, the party 
was cured ; but Avhere the cleft continued to gape, the operation, it was 
supposed, would luovo iiielfectual.” This custom is of nuiioto origin, 
ami Gilbert A\Tiite supposed that it came doAvii to us from our Saxon 
ancestors. In this country it Avas still practised iji tlu^ first half of the 
])resent century. ]\Ir. Kingdon has kimlly furnished me, Avitli a sljort 
list of cases, patients of the. Truss Society, who had. been cured ’’ in 
infancy after })eing passed through a split asli-treo, and had since re- 
lapsed.* Ill 1889, a mail, int. 73, visited the Institution, Avhose hernia 
had not been iiupi*OAa;d by the cure Avhich he liad undergone in 1827. 

It is very probable, however, that cure sometimes folloAved after tlio 
ceremony, owing no doubt to that peculiarity of childreu's ruptures 
AAduu’ehy they may remain reduced for a length of time, and hence 
afford an op])ortiiuity for tin? inguinal canal to close. The spontaneous 
cures thus resulting liav(5 upheld the credit of the superstition, and 
served to keep it so long alive. 
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CHAPTER XXH]. 

THE REDUCTION OF HERNIA. 

The first step in the treatment of hernia is to replace tlie protruded 
parts. Various iiietliods have been devised for effecting this, of which 
the most successful is tliat of making pressure on tin? rupture itself. 

Reduction by Cold Affusion. — One plan, which was in vogue up to 
the beginning of this (ientiiry, was to throw cold water over the naked 
part. It is iiieritioned by Dionis, and again, with some favour, by Hey, 
who had eni]:)loyed it oeeasionally with success. Petit relates a case of 
a young nuiii whose hernia he had failed to reduce, and upon whom he 
was preparing to operate. Before his arrangements were completed, the 
grandmother of the patient came into the room, and, after laying the 
man on the floor with his thighs apart, dashed a pail of cold water over 
the scrotum. The hernia imin€?diatcly went back. ^ No principle under- 
lies this proceeding, and it lias long been abandoned for measures more 
certain, and perhaps less disagreeable. 

By Inversion. — Among the older methods was one by which it was 
attempted to make traction on tlie protrud(‘d parts from within the 
cavity of the belly.* - Tliis was done by inverting the patient so that 
tlie visciu’a might fall away from the iliac fossa?, and tend by their 
Wfiiglit to drag the jirotruded portion into the abdomen. Shacher 
a(?tnally recommended in cases of difficulty hiring four soldiers to seize 
the patient and turn him on his head.^ fSir Astley Cooper, Avho had 
seen inversion jiractised, says that where other niethods had failed, he 
had not known it to succeed. The effect of reversing the position of 
tlio body is twofold ; firstly, the weight of the viscera tend to pull the 
protruded parts out of the ring ; and, secondly, the intra-abdominal pres- 
sure is reduced. At the present day, instead of inverting the patient, 
solium obtain the same effect by placing him on his knees and elbows, or 
on his knees and shoulders. Scliatz has shown that in the knee-elbow 
position the iiitra-alxioininal pressure falls to minus 2 cubic centimetres 
of water, and in the knee-shoulder position it falls to minus 6 cubic 
centimetres of water."* t 

By dragging the Intestine from the Abdominal Side. — Various 
other ways have been suggested for drawing upon the intestine from 
* Guido de Chauliac mentions suspension by the feet and ankles as a means of 
reduction, 

t The knee-elbow position was recommended by Winslow, according to Mai- 
gaigne. (Man. of Op. Surg., tr. 1846, 422.) 
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above the ring. Some have applied weights above Poiipart’s ligament 
on«ithe parts entering the hernia.* Others have endeavoured to drag 
the intestine out of the ring by making pressure with the hands above 
Poupart’s ligament upwards and backwards. All these methods have 
been combined with simultaneous pressure on the rupture itself. If 
tlic cause of irreducibility is the impaction of the wedge of mesentt^ry 
belonging to the protruded bowel, a pull from within ouglit to disengage 
it and facilitate reduction. This method has been advocated by Sedillot, 
Lossen, Kocher, Paiithol, and others.-'’^ Again, it has been attempted to 
withdraw the bowxl by a pull exercised from the rectum (Popp, 8iiiioii), 
and Malgeri has even recommended the distension of the l)owel below 
the stricture with carbonic acid gas by means of an eiTervesciiig enema, 
whereby the necessary traction might be obtained.^’ 

By Taxis. — The principal ineaiis of reduction is the taxis, that is, tlie 
apjdication of pressure to the rupture by the surgeon's hand. JMany 
seek to aid this manoeuvre by ^dacing the patient in such a 2 H)sition tliat 
the openings by which the hernia comes may be relaxed as much as 
possible, and that the viscera may tend to fall away from the rings. 
The iJati(3nt's buttocks and shoulders are raised, and tli(3 thighs flexed 
and brought near together. The raising of the buttocks, if it does no 
good, can do no harm ; but the flexing of tlie thigh, wliereby tlie openings 
in the abdominal muscles ar(3 relaxed, I regard as not only usedess, but 
also as a positive impediment. If the rings are not resistant, they recod(‘ 
before the jiressure, and part of the forc(? is thus ex 2 )eudod. Arnaud 
was aware of the tendency of the rings to yield before the efforts of the 
surgeon, and of the effect of this in hindering reduction. lie is one of 
the few who have recognised the practical im})ortan(ie of keej)ing the 
parts as tense as |)ossible during taxis. 

After the invention of the operation for strangulation, we find this 
instruction rejicated by one writer after anotlier, that the jjart which 
came down last must be reidaced first. Nicolas LiMpiiu added a V(u\y 
important observation when he said : “ I have always seen that that 
which is found below (the juitient being supine) and nearest to the os 
2 mbis, is that which is reduced first, and consequently which comes out 
last.” Dionis, a little later, says that we should ])egin witli the intestine, 
which, being situated under the omentum, ought to be replaced first.^ 

Herein lies the chief secret of successful taxis. The j^arts in the sac 
which first descended are in front ; those which came after were added 
from behind.' Every' endeavour, therefore, must be made to start the 
contents at the back of the sac towards the abdomen, wlien the rest will 
soon follow. Whether the case is inguinal or femoral, the surgeon 

* Desprba says that H. Earle used a bladder of quicksilver for this purpose. 
Lannelogue used a leaden weight. (Bull. Soc. Chir., 1871, p. 75.) 
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shoiikl direct liis pressure so as to cause upward uioveineiit of the viscera 
at the hack of the lieniia. Subject to this condition, the pressure iifust 
always he made in the direction of the axis of tJie neck of the sac. 

Surgeons may ditier in their manner of putting into practice the prin- 
ciple above enunciated. I will here describe the manipulations which 
liave l:)een found the most successful when reduction was possible. 

Taxis : The First Position , — In all cases the j>atient is placed on a 
low couch, flat upon his back, and with his legs sti^aiglit, and tlie surgeon 
stands by his side, facing the feet. In inguinal hernia, when the pro- 
trusion is of mr»derate size, so that it is easily grasped, om^ hand should 
be used to steady tlie u])per part of th(‘ sac, near tlu^ external ring, tlie 
thumb on t>nc side and the lingers on the other. The diseiigagcMl liand 
should lie plac(‘d so that the fundus of the sac is in the hollow of the 
palm, th(^. thumV) on the front, and the fingers at the back of the sac. 
The hand at the neck of the sac has three functions. It causes the 
entry of the sac to form a sort of funnel instead of a mere aperture ; 
it opposes the j’eprotnision of parts already reduced ] and it prevents the 
sac or the contents from overlapping the external ring. 

On. the pul)ic side of tlie neck of the sac the contents cannot overlap 
the edge of tlui optuihig, Imt in front they may do so, and tliis very 
nuich increases the difficulty of reduction. The lower hand is not to 
press the rupture directly upwards and outwards against tlie external 
ring. The thumb should ratlicr he used to draAv down tlie front of the 
sac whilst the fingers mak(^ pressure iq) wards at tlie back. This lower 
hand, in fa(!t, liegiiis a movement which, if completed, would be a sort of 
rotation of tlie contents of the riqiture, a mov'cment whicli would cause 
the viscera in front to slide down the anti.'rior wall of the sac to tlie 
fundus, and tlieiufe ascend to tlie moutli along the posterior wall. During 
taxis the sari slioiild l)e ke[>t as nearly as possilile in a line with the 
oblique direction of the neck. 

The Second Position , — If the resistance is great, tlie hands must be 
chang(id to a position in which they can exercise more force. Tlie fingers 
of both hands should lie placed behind the hernia, and the two thumbs 
on its front surface di recited towards the surgeon. The fundus of the 
tumour is in the palms of the hands, which are towards the surgeon, 
^vho is at tlie sirlc of the body with liis back to the patient^s face. The 
pressure should he directed towards the hack of the sac in this case and 
in all cases. 

The Third Position , — When a scrotal rupture is large, one hand cannot 
1)0 spared to steady the neck, but both must be used to exert pressure. 
They should be placed one on each side of the nq)ture with the thumbs 
in front, and the fingers at the hack of the sac pointing away from the 
surgeon. The wrists should press against the upjier end of the sac and 
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prevent the parts overlappiiij^* the external ring. Tlic sa(‘, whilst pressure 
is ^ade upon it, should he drawn somewhat away from the pubes instead 
of being puslied up towards it.* This has the effect of straightening 
out the neck, and facilitates reduction. 

The Bowel returns first. — Upward mo\a*mont of th(^ contents is 
ahvays first felt at the back of the sac where the l)f>wol is situated. 
After the gut, which is seldom iiTcdiicible, has begun to enter tlio belly, 
the omentum usually follows easily, but sometimes it is \airy difficult to 
return, even though no adhesions exist. 

Difficulty in returning the Omentum. — Uuring taxis the omentum is 
often in part crowded into the canal, forms a liard mass tlierc, and will 
not |)ass the inner ring. Before giving up the attempt, take hold of the 
omentum through the sac wall, draw' doAvii again as much of it as |)Ossil)le, 
and begin lualuction afresh. This practice is frequently successful. 

It has ])een recoin numded to move the sac* from side to side in these 
(iases, or shake it, as (lladbach said.'' This is the so-called zigzag move- 
mont.t I have not found it of much A^alue. With a large sci’otal 
rupture it is sometimes advantageous to lift up the sac till its axis is 
nearly vertical, A displacement of the contents seems to be thus 
effected, which is occasionally followed l)y reduction. 

Reduction of Femoral Hernia. — Fmnoral hernia is more dilliciilt to 
reduce than inguinal, not only because the parts protrude through a 
narrow opening, but also because the surgeon cannot grasp the tumour 
with the same facility. AVlien a femoral hernia is about to be I'eturnod, 
it should be remembered that the sac on reaching the thigh turns forwards, 
so that its axis is nearly at right migles to that of its ne(?k. Therefovt* 
the sac must be pushed dow'invards so as to bring the axis of tlu^ neck 
and of the sac into one and the same straight line. Tlie best mode of 
holding the rupture is that described as tile second position for inguinal, 
with the thumbs clos(i togetlier on the front of the sac and the fingers 
behind it, directed towa.r<ls the surgeon. The thumbs dniw' down tlxe 
sac in front at the same time that they assist to make the pressure*. 
With large femoral heruinc tin* other methods, al)ove dcscirihcd, may he 
tried. 

Some surgeons prefer t<x compress the rupture from side to side, that 
is, at right angles to the axis of the tumour, tlie “compressions taxis’^ of 
the Germans, and this method w'as favoured by no less distinguished a 
person than Amussat.'^^ In cases free from iliificulty 1 have found this 
method perfectly successful, but very much inferior to those above 
recommended, wlieii great resistaiice has to be overcome. Tt is evident 

* This carrying of the sac away from the body was suggested by Riclitor. 

t This movement has been strongly advocated of late years by some of the German 
anrgeons. 
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that Amiissat’s plan does not enable us to put in practice very effectually 
the principle which I have endeavoured to explain. i; 

Taxis when the Hernia is not Strangulated. — vSo far as the nuxle of 
conducting taxis is concerned, it is the same whether the rupture is 
strangulated or non-strangulated, but in otlier respects the rules are 
diflerent. The. following observations are intenderl to api>ly only to cases 
which are ]iot strangulated, except where otherwise specified, as the appli- 
cation of these rules to strangulated licTuia might lead to the most siuious 
consequences. 

The Amount of Force to be used. — Ifow much force is it safe to 
employ when using taxis ? As a rule, all the force that the surgeon can 
put into his hands, assisted by the wcigld of the shoulders. But, in 
saying this, I take for granted that the ])ressure is made in the right 
direction. The pressure should be moderate at first, and be gradually 
increased. In very old persons, whose tissues are frial)le, we must he 
cautious in employing our whole strength. Tlie ruptures of young 
children hardly (i^'er give troul)le in reduction, and need little pressure. 

The Duration of Taxis. — How long should taxis he continued? If 
tlui rupture does not return in five minutes, the cliances are very slight 
that it will return at all. But I am supposing still that taxis has been 
applied after the most favourable plan. Amussat recommended the 
employment of taxis in strangulated hernia for a ]>eriod extending over 
several hours, and tliis practice has frequently l)een adopted hy other 
French surgeons. The nusthod was called at Glasgow, according to 
M‘Leod, “tlie two-horse power mode of curing strangulated hernia.” 
ft is unnecessary to point out the evils of sucli a ])roceeding in this 
country, wliere gentler means prevail. 

Signs that the Hernia is going back. - Tliere are two signs whieli 
iiidi<^ate the j)robable result of the taxis. Firstly, if the parts within 
the sac arc felt to move on one another they often go hack, and clie 
pressure may he contijiued a little longer under these circumstances. 
Secondly, if the i^atient evinces signs of pain, tin*, hernia generally 
returns. If the patient licjs still, and is indifferent to the proceedingvS, 
there is so little hope of succe.ss that it is idh? to continue tlie attempt. 
When a rupture is g(.>iiig back the pain is almost always acute, and is 
most severe at the moiiKuit of reduction. During taxis a patient some- 
times turns ashy pale, and large beads of sweat come out upon his fore- 
head, whilst in rare cases vomiting occurs. 

Pain after Reduction. — If a large hernia has been long down, the 
patient suffers considerable <listrcss, often amounting to pain, after the 
parts are put back. This is especially noticeable in young 'children with 
large ruptures, who begin to cry after the bowels liave been returned, 
blit the same pain is frequently observed in the adult. The abdomen 
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lias accommodated itself to the size of the viscera which liave not been 
protruded, and resents the introduction of a quantity for which it has 
no longer room. To use Petit’s celebrated phrase, the viscera have 
“lost their right of domicile.”* The pain under thesii circumstances 
is sometimes so great that it is necessary to hd the parts coimi <lown 
again. 

Several surgeons have noticed the serious consequences which may 
attend the reduction of large rux»tures, among thmu Arnaud, Petit, 
Sandifort,^^ Jiowship, and others. Zimmei*, in .s[)caking of tin', reduction 
of “vast ruptures,” says that they cannot l)e [)ut back without great 
danger to life, because the reduction caus(\s such a disturbance of the 
lower belly as to cause a fatal synco]>c.^‘" 

Professor Kilster, in recent years, lias had a cause in which, aftc^r reduc- 
tion of a large hernia during operation, tlu* contents of the stomach 
entered the) air passages, ami death from sulfocation ensued. Tlie 
[>rofessor (explains the occurrence by sup[)osing that the stomacdi was 
ctumpressed wlicn the vis(*era had been forced into the abdomen, whicli 
had become too muc.ii canitracted to recanve thcuu. 

In (rases whc're the resistance to the return of the viscera has licen 
great, whether the ru]:>ture be large or small, the jiatient has sometimes 
pain in the helly which lasts for two or three days afterwards. It is 
occasionally alarming, and gives rise to tlie suspicion that serious damage 
has lieeii done, l)ut it soon moderates, and in a few days passes off 
altogether. 

DiflBLculty of Reduction caused by Omentum or Mesentery. — It is 

not tlie bowel which (xteasions the difficailties of taxis. Wluu’e the 
opposition to the return of the parts is great, it is almost alwaj^s caused 
by the omentum, but occasionally a large quantity of mesentewy descends, 
and then the dilUculty of reduction is extreme. 

The Injuries to the Sac or to tlu^ vis(.*era wbidi may be caused by 
taxis occur almost invariably during strangulation, and will be described 
in the chapbu’ devoted to that subject. 
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ox TIIK eOXS'I'RUCTION OF TRUSSES. 

Old Method of Retaining a Rupture. — After the contents of a nij)- 
tiire liavo been reduc-eil, ineclianical moans must be used to keep them 
reduced. I'he simplest, and ]>r<diahly the oldest, device for this purpose 
was a girdle, made of some firm material, worn arouml the pelvis and 
fastened to a pad whi(di compressed tlie inguinal region (Celsus). This 
appears to hav^e been comiiioidy employed in one form or another for 
many centuries, and, tliough it Avas discredited by tlie invention of the 
s])rii)g truss, and ultimately discarded by all surgeons of repute, it has 
survived up to our own time in the hands of some of the truss-makt‘.rs. 
The well-known “Mocmain” truss is essentially of this description.* 

Defects of the Non- Elastic Truss. — A non-elastic instrument po.s- 
sesses this fatal defect, that it cannot presvs equally in all positions of the 
T>ody, and, according to the different .states of the abdomen, will be at 

* This truss, like so many of tlie patent trusses, is an unacknowledged revival of 
an old invention. It w'as de.sigued by Camper, and made for him by a saddler at 
Amsterdam.^ Camper says that he afterwards heard that it was of much older date, 
and had been made elsewhere. He soon discovered its defects, and abandoned it 
for the spring truss, which he did so much to improve. The present “ Mocmain ” 
appears to differ from Camper’.s trus.s only in the materia] composing the pad. 
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one time too tight, and at another too loose. It is obvious, also, that it 
doe# not admit of the same nicety of adjustment as the edastic truss. 
Tliesc objections liavc been deemed so serious that the non-elastic truss 
cannot be used by any surgeon who regards his patient’s welfare or his 
own credit. 

The Bag Truss. — Another old-fashioned ban<Iag<i, wJiich comes under 
the same condemnation, is the so-called ‘M)ag truss.” It was intended 
for scrotal ruptures, and contained the parts in a l)ag of leather or other 
substance, whicli was generally Jaeed u]) the front. Jalade Lafonde 
tells us that by an ordinance of Philip de Valois, whicli was confirmed 
l>y each sov ereign down to Charles IX., the manufacture of trusses in 
France was entrust(^<l to tlu^ guihl of purse-makers. It is no doubt h) 
this frat(‘rnity that w(3 owe the l:»ag truss. 

The Iron Truss. — A truss of iron was first recoiuimmdcd in 1306 by 
Cordon,- and, according to Mare Catinaria,‘^ trusses, whose shield (pad) 
and circle were of iron, ^vere constnictcMl in Italy at the end of the 
lifteenth century by a locksmith of Pavia. 

The Steel Truss. — It was not till 1665 that Nicolas Lequin jniblislicd 
the description of liis steel truss which he had ustal since 1628.'^ The 
liook of this estimalile person was printed for the author and sold by 
himself in Paris, at his bouse in the Hue Xt. Cermain, at the sign of the 
Coldeu Truss.*^ In the preface he says, very justly, tliat he had Ixirrowed 
nothing, either of the ancients or moderns, for tliere had not been any 
one of tliem who hud written of steel trusses. Leipun pOvSsessed a com- 
[)rehen8iv(^ and very practical knowledge of that whicji he professed to 
IcarJi, and among thos(‘ wdio followed him, no one has shown the same 
mastery of the subject until the time of Camj)er and Sir Asti cy Cooper. 
The observations of tlie latter on the a})[)licatioii of trusses, and those of 
(Jamper on tlie fahricatioii of trusses, are especially valuable, and it is 
from thes(‘. throe surgeons that we derive the priiici])les of tlieir coiisiriie- 
tion and of their use. Towards the end of the seventeentli century 
Blegny brouglit out a steel truss. This man, according to tli(3 liistory of 
him given by llionis, began life in the medical school of St. Cosmo as 
a kind of diss(*cting-room pointer.'' KAaniiually be o])tained a degree in 
mcidicine, and became notorious for his bitterness in controversy, and for 
(jther singularities not more creditable, lie contested the priority of 
the invention of the spring truss with Antony l.e Quin, the nephew of 
Nicolas. 


* It la probable that the fihop.s of truss-makers were commonly distinguished in 
olden times by the sign of a Golden Truss, for De Launay, in 1690, after enumerating 
on his title-page the various conveniences to be purchased in his shop, says that it is 
near the Pont Neuf, at the sign of the Golden Truss. (Instructions necessaires pour 
ceux qui sont incommodes des de’centes. Parts, i2mo, 1690.) 
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Its Introduction into England. — It is prol>al)le that steel trusses 
were not introduced into England till 1733, for Shcddrakc says, th^t in 
the trial of Brand v. Reid it was proved that clastic trusses were first 
made in England l)y Blakey, who acknowledged that he Ijrought tlie 
invention from Paris. In a ])am]>hlet puTdished in 1764, Blakey said 
that he made the invention public in 1733. Many trusses in the last 
century which wert* called steel appear to have b(‘en made of iron." 

Parts of a Truss. — A truss consists of two i)rinci]>a.l parts — tlui pad, 
which covers tlui hernial opening ; and the spring, wliich imparts to the 
pad its ].)ower of resisting the (escape of the viscera. 



Fig. 12, — Outline of an adult male, side view, to show the oblique direction of the 
iliac crest. ^ 


Position of the Spring. — It is evident that if tlie pad is to keep its 
position unmoved, the spring, wliich embraces the pelvis to a greater or 
less extent, must rest against ]3arts not liable to movement. J ust below 
the crest of the ilium and across the base of the sacrum there is, as a 
rule, only a thin layer of soft tissue over the bone, so that if tlie spring 
foUow^s the line of the iliac crest it i.s less subject to disturbance than if 
it were lower, where the muscles are thick, or higlier, where there is no 
underlying hone. The oblique line in Fig. 12 runs jirst below tlie iliac 
crest, and marks the most desirable course for the spring of the truss. 
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Length of the Spring. — Another question, which concerns the stability 
of tie pad, is, how far round the pelvis should the spring extend ? The 
further the spring reat^hes, the steadier the truss. I^quin made his 
ni(dal-work surround two-thirds of the ])elvis ; Camper increased this bj 
live-sixtlis, and demonstrated the necessity for it.^ Many have preferred 
a. niucdi shorter spring than Camper\s, and the old ‘‘semicircular” spring, 
wliich terminated at the middle line T)(diind, has enjoyed great popularity, 
and is often sold at the present time by truss-makers under various 
guises. 

The Semicircular Spring. — If the spring ends over tlie sacrum, a stra]3 



Fig. 13.— Reduced outline of an adult male pelvis taken with the cyrtometer, just 
below the iliac crests, A and P = the outer edge of roctus. C and N = the 
internal inguinal ring. I) and M = the anterior superior iliac spines. 


fastened to it must be carried round th(‘. pelvis on tlie sound side to the 
pad ill front. If no such strap is provided, the pad is so insecure, as 
Camper pointed out, that it is quite unjustifiable to use a truss of this 
kiml. The outline in Pig. 13, which was taken with the Cyrtometer, 
sliows the shape of the pelvis in an adult male of normal type, when the 
tracing is made just below the iliac crest and through the base of tlie 
sacrum. In front the lino terminates a little above tlie synqihysis pubis. 

If the truss extends only from B to IT, Fig. 13, in wliich A to C 
marks the site of the inguiiical canal, it is seen at a glance that it has no 
hold on the pelvis, and that its tendency is to slip off. If the truss is 
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kept on by tlie strap above-nicntioiicd, it is subject to the following- 
disadvantages. I. The pressure of the pad, inst(^ad of being wJiolly 
derived from tlie spring, is [)artly dependent on tlie strap. .2. The straj) 
stretches, and thus permits dis[»lacejii(‘iit of the ])a(l. 3. The straj) (causes 

discomfort. 

Distribution of Counter Pressure. — Tlie spiing of ji truss when it 
makes pressure must have a. jioint of counter jiressiire, and in tlie distri- 
laitioii of the coiiiiter jiressure the truss witli a short spring compares 
very unfavourably Avith tliat liaving a long om*. As the countei' jiressure 
in the former is limitiMl to a smaH area, it is more irksome tlian \i^hen it 
is extended over a longer .surface. Leijuin directs that tlie spring, after 
passing the middle line of thf? back, should be made to diminish little 
by little to its <aid. It is found that if the truss is thus made to taper 
towards its oxtrimiity, the stalulity is not mati^rially lessoned, Avhile th(‘. 
(‘ounter pressure is distributed Avitli insensible gradations, and the comfort 
of the instrument is givnxtly increased. Few. trus.s-makor.s, liowever, at 
tlie jiresent day go to the (ix|)ense of forging tlie end of the .sjahig. Mr. 
Pebardy tells nu^ that the tapming is elfect(*d by (irst cutting the strip 
of steel from the sheet witli one end narrower tluin tlie otlun’, and 
soeondly, by liainmering the narroAV end wliilst liot. The result of this 
forging is to lessen tlie thickness of the steel, which does imt, as might 
be imagined, widen to any mahu’ial (*xtent ui.der the* blows of the 
hammer, but only lengthens.* 

Camper's Spring.- -Camjiers sjn'ing ends on tlu* sound siile just Ixdiiud 
the anterior superior iliac spine. Whatever additional security is ole 
tallied by carrying the end of the s[»ring still fuither forwards is 
counterbalanced by the inconvenience which this causes in applying 
the instalment. 

Shape of the Spring. — Tlie stability of the pad is dejiendent not only 
on the length, but also on the .shape of the spring. The shape of the 
spring is so intimately connected with the force Avliicli it exerts, that it 
is hardly possihhi to keep tlie two sul>joct.s comjiletely sojiarate, and they 
will he here considered together. 

The Ideal Truss. — If it were in the jiower of man to construct a 
perfect truss, it would possess two chief characteristics; it would make 
no jiressure at the hernial ojieuing during periods of quiet, but would 
offer during ex|)ulsive efforts an insiinnountabJe resistance to the out^ 
coming parts. Among the several obstacles to the production of sucli 
an instrument is this, that in the same person the size of the parts em- 
braced by the truss is not constant, but varies with the state of distension 

* The spring widens, a little under the hammer, but increases chiefly in length. 
This, however, can only be achieved by a dexterous workman, and requires much 
practice and skill. 
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of the abdomen ; and that with tJiese changes the pressure of the iiistru- 
miixt varies. Hence it is that the different iiiiicluiKis which have been 
invented for ni(jasuring the power of a truss are of so little service, 
b(‘eaiise the prcssur(‘ to be overcome is a varying (piantity. In like 
manner, a truss of a given length will not (*xert the same pressure in 
a person with a shallow pelvis as in om; with a j)elvis which is Avide 
from before backwards. In constructing trusses there is no satisfactory 
method of making a correction for the changes in the sizci of the parts 
encircled. There are, however, several devices in use Avliich have been 
designed to overcome this dilliculty, such as placing in the pad a coil of 
spring wire, &e., but they have tin* effect of lessening the stability of 
the pad, Avliieh is a fault that precludes their employment. 

Two kinds of Trusses with Long Spring. — The trusses vvhi(;h have a 
spring of full length may bo divided into two classes ; (i) those which 
have the spring very much curved or curled; and ( 2 ) those which have 
an «)|)en eurv(‘, and a shape neai’ly approaching to that of the body. 

Trusses of the First Class, though tlicy may hav(‘ a liglvt spring, 
yet are so much unfohhid when applied to tlie patient that the}^ keef) np 
a eoiistaiit and strong pr(^ssurc. This is ex(.*(Mulingly uneonifortahle ; 
in the majority of eases it is not iiec(*8sary, and it may do harm l>y 
eansing absor[)tion of the tissues of the alxlominal wall. The Frejich 
spring truss is of this description, as also is that used iji Italy and 
llelgium. These sharply curved instruments mak(^ no preteii(.‘o of con- 
forming to the ideal truss uIka'c deseribeil. They are frequently (‘ffectual 
in retaining the rupture, wliieh is a pniiei[>al cousideratioji ; ))ut they do 
something more which is not to the advantage of tin* ]>atient. 

In the Second Class of Truss, tin* sju’ing has an oi)en curve, and a 
shape nearly the same as tlie outline of the body, so that, Avlieii applied, 
it makes very light i>ressure on the hernial opening. If the s[)ririg is 
made strong, the truss offers gi'oat r<*sistance to the protrusion of the 
viscera, though it vsits lightly Avhilst the abdominal mnsciles are quiet. A 
truss made on this principle a[)proaelies moi'e nearly than any otlicr to 
the ideal instrument, and for that reason should b(? preferred to any 
other. 

Trusses made in series of different Lengths. — Some surgeons recioni- 
inend that, in order to ensure accuracy in fitting, a truss should he made 
for each individual patient. 8uch a proceeding would greatly increase 
the cost of production, and could hardly he carried out by a truss-niaker 
in large practice. Nor is it at all necessary, for in persons of the same 
girth the outline of the pelvis varies very little. If the truss is formed 
on the model of tlie most common typxi of pelvis, it will fit the generality 
of persons of the same size, and the slight modifications s<mietimes 
needed can be generally made in it without constructing a special 
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iiistnuuent. Tims a whole scries of trusses can be manufactured begin- 
uiiig from ii inches in length and increasing inch by inch up t(f 4o 
inches or beyond. 

As a rule, the larger tlie girth of the patient, tin? more forcible is the 
impact of the viscera j <'(>usequently, the longer the truss, the greater 
must be the strength of tlie spring. The amount of power to be given 
to springs of different huigths (*an only be (hdermined by an extended 
course of observations on nqjtured persons. The i)ower dej)ends upon 
the width and thickness of the piece of steel, and for ea(di length of 
spring the thickness of the metal has been a(*curately gauged. 

Variation in the Outline of the Pelvis at different Ages. — The out- 
line of that part of the pelvis which is surrounded b}'' the truss was 
described T)y Camper and others as an ellipse, hut the true form does 
not possess a figure quite so regular. In a well-shaped adult male the 



Fr}. 14 shows the reduced outline of the pelvis of ii boy, jet. 8, taken in the same 
way as Fig, 13. The letters refer to tho same parts as in Fig. 13. 

outline of the pelvis at the part indicated is reiiresented in Fig. 13. 
At the back there is a slight hollow, wliich marks the position of the 
sacrum between the prominent ilia; and in front, just internal to the 
anterior superior iliac spine, there is a slight recession. 

In younger, that is, in smaller figures, tlie outline is more nearly 
elliptical, as in Fig. 14 ; and in larger, that is, as a rule, in older [lersons, 
there is often a tendency for the outline to bocomt; circular (Fig. 15). 

Deviations from the Normal Type. — ^Tlie two most common (hivia- 
tions from the normal type, and, indeed, I may say, the only two which 
give rise to any difficulty in practice, arc (i) the last-mentioned, w^hich 
is usually met with in persons jiast the meridian of life; and (2) that in 
which the length from before backwards (in the lino B F, Fig. 13) is 
much shorter than the normal. 

There are two spots at whicli tlic truss is most liable to chafe tho 
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patient; and th(?refore, 1 suppose, it is at tlieso places that the iiiakoi* 
lia* most difficulty in fashioning the si)ring. Tlic first is at tlie hack, 
where the instrument crosses tlie posterior edges of the ilia (Fig. 13, 
G) ; tlie secoml is at, what is called, the shoulder of tlui truss, where 
it turns round the ant(‘rior su])erior iliac s[)iiie to reach the front of the 
belly. With a shallow ])elvis the truss is so aj)t to rub at the curve of 
tlie shoulder that it is often necessary to direct the maker to give it a 
sharp turn at this s])ot. 

Shaping of the Spring. — The instniimuit cannot be made*, to fit by 



Fig. 15 shows the reduced outline of the pelvis of ' a male, rpt. 65, taken in the same 
way as Figs. 13 and 14. The letters refer to the same 2>arts as in Figs. 13 and 14. 


merely attending to its outline. If the hody is viewed in profile (Fig. 
12), it will he seen that across the loins the slo})e is such that the lower 
border of tlie truss must he made tn slant, or the spring will rest against 
tlie patient, not with its surface, hut with its edge. In order to (‘ffect 
this lengthening or setting out of the lower margin of the spring, the 
following device is employed. The straight and flat strip of steel, out 
of which the spring is fashioned, is worked into a shape slightly curved 
on the flat, “ scimitared ” in the technical phrase, so that one edge is 
made longer than the otlier. If the steel is of very good quality, it can 
he hammered on its edge wlien cold, wherehy this curve is imparted to 
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it. If the spring l>c now bent to take the form of tlie pelvis, the lower 
edge being longer than the npi>cr, the truss slants at the back in cCrre- 
spondence witli the slope of the sacrum.* In inguinal trusses tlie inclina- 
tion of the sjning in front is tlie same as that of tln^ pad. The alxloniinal 
wall in the erect postun‘ is not flat in the inguinal region, but springs 
forwards from Poupart's ligament with a bold curv(*, so as to give the 
inner ring a direction very much downwards as well jus forwards (Fig. 12). 
Therefore th(‘ truss must be curved to face somewliat Ujnvards Jis well as 
l)ack wards to jubipt itself to tliis couforimition. 

Construction of the Pad. — The spring is united by two i iv<Ts to tlie 
plate of soft iron wliicli forms tlui foundation of tli<i pad. In early 
times, jiiul (*veii so late as Camper, the p.-id ]>late, 01* “ platine,’’ as Le(]nin 
named it, Avas placHal more <»r less at right angl(‘s Avitb tlur s])ring. This 
disposition is very slight in L<‘(pun’s truss, lait veuy mark(*<l in (Janiper’s, 
whose inguinal pad eame far below th(‘ crest of tlie pubes. The up[)er 
border of the spring and of the pjid plate have generally lieeri ])lae.ed in the 
same line, and the various alterations, introducial from time to time in tlie 
shape of the pad, have been maih* at the expejise of its lowin’ liorder. 

The importance of fixing the Pad to the Spring immovably.-— Home 
have thought it advantagi‘0us that tlui s^iriiig and pad plate sliould not 
have a fixed attaciimeut, hut that the position and iiudiuutioii of the 
pad .should hi' cjipahle of alterjition at the will of the .surgeon. Foi‘ thi.s 
purpose' the pad has been furni.slied with scr(nv.s and slots or sliding 
bars, ami many otlier contrivances having tin* same intention. The 
adjustmi'iit of the [nid is thus not (*nly in tlu'. jiower of the surgeon, luit 
idso of the patient, wliicli l.s a very undesirable arrangement. A patiimt 
has no knowledge of the parts concerned in herniii, and, tlicrefore, it is 
often difliciilt cAam to teach him Iioav to put on a tru.ss. He is ([uitc 
incapable <»f making the rixpiircd modifications in it, wliicli he Avill 
certainly endeavour to do if tln^ means ari' undc'r his control. For this 
reason, and for the still more important one, Unit Ji connection hetAveen 
the spring iind ]iad Avliich is not immovable piitvS in jeopardy the stability 
of till* latter, it is iinjuussihle to recommend any tnuss in Avliicli the 
spring and pad plate are not so firmly united as to form practically one 
piece of metal. 

The Alterations that can be made in a Truss at the Time of Appli- 
cation. — The only alteration Avhich Ave are ever called upon to make in 
the trns.s, Avlien it is about to he applieil, consists, so far as I am aAvare, 

* It is customary with the best truss-makers to hammer the whole spring cold to 
increase its toughne-'-^.s. N. Lequin particularly recommends this proceeding {op. ciL, 
p. 97), and says that the truss lias more strength the more it is worked “like a 
hammered cuirass.” The hammering mentioned in the text is additional to the 
general hammering which Lequin directs. 
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in increasing the upward inclination of tlie pad. Sonictime.s the l.elly 
s’^leeps forwards so abruptly from Pouj)art's ligament that the inm^r ring 
and the inguinal canal look directly downwards, and therefoie the })ad 
must face almost dir(>ctly u]>ward.s. 

The pad plate is of soft iron, and can be bent a little across the back 
of a chair, and by holding the truss botwcjen tln^ knec's and giving tin* 
pad a twist its inclijiation ui)wards can he still more increasc‘(l. Ihit it 
is not often necessary to j)raetiee this mauoeiivn*. 

Construction of the Pad. - In constructing tlie pad four things are to 
he con8idcre<l — the inahnkils of which it is composed, its shape, its size, 
and its prominenee. 

Its Material. -The suhstajices which have heen us(m 1 for the pacl arii 
very various. iMalgaigne classified them as soft, (‘.lastic, and Jiard.-^ The 
soft materials are now generally rejected. The elastic i)ads are (i) 
tlios(^ in which an elasticity, inde|)endent of that of the truss s|)Hng, is 
obtained by adding siirings to the }>ad ; or ( 2 ) l)y covering the pad with 
indiariihlu^r, filleil witli air or water.* .Tlu‘se elastic jiads are usually 
comfortahh^ to the w’carer, ami thus fulfil om‘ of the require nioj its of a 
good truss ; Init they ai'e wanting in s(‘curity, as l^efore ol.)Si*rved. If 
air is used, it eseape.s. All tliese pads tend to llattcui out ami lose shape. 
The solid pad is fr(‘e from these defects, and if worn in the right place 
is jicrfectly {annhn’tahle. It lias heen made of wood, ivory, metal, 
caoutclioue, and cork. Tlie last is the liglitest, is most easily worked, 
and is the material most commonly used. 

Its Shape.— -The shape of the pail should h(‘ d(.deninne(l by the parts 
which it is iiitonded to cover. In inguinal hernia the inner ring and 
the canal must both he closeil, and, tlierefore, the pad must have a 
somewhat elongated figure. Along* the up[»er liorder of the truss then; 
need he no change of direction at the juiictioii of tin; sjiriiig and ])ad, 
hut the lower part of the pad should he incliiKMl a little downwards t(^ 
coiTespond with the obliquity of the inguinal canal. 

Its Size. — X, Ijcqiiin recommended that the ])ad for inguinal hernia 
should he as small as jiossihle. He noticed that a large jiad is suhjiict 
to displacement ev<;ry time the thigh is Hexed, and, he says very truly, 
there is not room for it in the groin. On the other hand, if tin; pad is 
very small, it is not stable. Malgaigne ohsevves that the thumb is of 
siifhcient magnitude to close the inguinal canal and inner ring, hut that 
the pad must he larger than this, and rest upon the ]>arts around for a 
little distance to acquire steadiness. 

Its Prominence. — There has heen gi’eat diversity of opinion as to tlie 
amount of prominence to he given to the pad. Borne make it almost 
flat. When it is remeiuheretl that a protrusion not only pushes forwards 
* Heritz and Laval, in 1771, proposed an air pad. (Richter, ojt. ciL) 
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the anterior wall of the inguinal canal, but also bulges the posterior wall 
towards the abdominal cavity, it is evident that the pad must project^^so 
far as to keep the Avails of the canal in close contact. Flat pads not 
only fail to do this, but their eifect is dilfased, and they a(d (equally on 
the sound and t]i(» unsound parts. 

If Ave bis(‘ct the Avhole truss, so as to <livide it into an upper and a 
low(‘r lialf, the greatest prominence of the pad should lie in tlui line of 
bist'ctioii. Thus the. poAver of the spring acts most directly along the 
line of greatest proininimcc in the pad ; and this line of elevation in 
the pad sliouhl corrt^spond to the inguinal canal and inner ring. More* 
over, tlui pad should increase in prominence from the inner ring along the 
inguinal canal, because the ])ulgingof the abdominal A\udl is slight at the 
internal ring, and hecomes greater and greater towards the <"xternal ring. 

A Table is liere, givtui of the dimensions of the pad Avhich have been 
found most effectual at the Truss Society, according to the length of 
the truss. These measurements have been made from the truss in its 
finished state. The line of jnnctio]i of the spring and pad can he felt 
and seen through the leather covering, so that the length of the pad can 
he easily determined. 


Table showing the Diinensions of the Pad according to the Length of 

the Tmss. 


Ordinary Inguinal Truss. 


Size of Pad. 


Girth of 

Truss. 1 

! Length. 

Breadth. 

Thick- 

iiesfi. 

Girth of 
Tniss, 

! 

i I.ength. 

1 Breadth. 

! _ 

Inches, 

■ I. L. 

I. I.. 

1 . L. 

Inches. 

: I. L. 

: 1. L. 

28 

1 3 6 

I 9 1 

1 1 

27 

; 3 0 

I 8 

29 

4 0 

:i 0 1 

I 2 

28 

3 0 

I 8 

30 

4 3 

! 2 

I 

I 4 

29 

! 3 6 

I 10 1 

31 

4 3 

2 

2 

I 4 

30 

3 6 

III j 

32 

4 3 

' 2 

2 

I 5 

31 

! 3 b 

III 

33 ; 4 3 1 

2 3 

I 5 

32 

: 3 6 i 

2 

0 

34 

4 3 1 

2 3 

» 5 

33 

3 

9 

2 0 1 

35 

4 5 1 

2 4 

I 5 

34 

3 

9 

2 

I 

3 ^ 

4 5 

2 4 

I 5 

35 1 

3 9 

2 

2 i 

37 

, 4 5 

2 6 

I 5 

36 

3 

9 

2 

2 i 

38 

4 5 

2 6 

I 6 

37 

3 10 i 

2 

2 j 

39 

40 

i 4 6 
: 4 6 

2 6 

2 6 

I 6 

I 6 

38 i 

i 

3 10 

2 3 I 

i 


0 )-dinaiy Femoral Truss. 


Size of Pad. 


i. 

i Thick- 
1 nCKK. 

I. 

I.. 

I 

I 

I 

I 

1 I 

3 

I I 

3 

! I 

3 


3 

j 1 

3 

I 

4 

i I 

4 

I 

4 

I 

4 

I 

i 

4 


The in eaHu rein exits are given in inches and lines. 

The length of the pad is measured from its innermost Ixirder to the junction of 
the spring and the iron plate supporting the pad. This line of junction can be felt 
through the leather covering. 

The breadth is measured from the upper edge to the lower edge of the pad at its 
widest part. 

The thickness is measured from the most prominent point of the pad to its anterior 
surface. 
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Coverings of the Truss. — To complete a tnisw, after the spring ami 
pagl plate have been united aial shaped, and the cork applied to the latter, 
the whole is covered with one or more layers of coarse flannel, .and then 
with leather. The surface which is to ])e next the body is generally 
covered with chamois leath(n\ The stitching is so placed tliat it does 
not rest anywhere against the skin. The extremity of tlie spring is 
connected with tlu^. pad by a thong of heather continuous witli th(‘ c,over- 
ing of the truss. Tlui thong is hutton-hohnl and fastened to a stud or hook 
on the pad. The position of this stud or hook was originally in tlie 
middle of the pad ; l)iit it is now usually pl.accd Tiear tlie upper border, 
not far from the liiui of junction Avith tlie spring. The object of this 
[)Ositioii is to prevent the truss from rising upAvards, to Avhicli it has a 
strong tendency. 

The Understrap. — At the lower and inner jiart of the surface of the 
p.ad is a second button, to Avhich the understrajj is fastened.* This is a 
narroAV band or strap attached just liehind the shouLh'r of the truss and 
carried along the fold of tlu? Imttock up to tlic* pa<l in front. 8onie 
prefer to fix it at tlie hack of the truss. This is ohjeetionahle ; for, 
Avhen any strain comes upon it, it iemls to depress the truss beliind, and, 
cons^^quclltly, to evert the loAver border of the ])ad in front, tlnu'chy ren- 
dering the iKirnia loss secuix;. If the imderstrap is placed just behind 
the anterior 8U|)erior iliac si)ine, it buids rather to tilt up the pad in front 
from oil' the pubic crest, whicli is much to ho AvisluHl. Its ]naiici[)al use, 
hoAvcA73r, is to assist in keeping the 2 )ad in position, and it is of so much 
scrvicA) in this Avay iliat it must be considered an esscmtial part of the 
truss, Tlie uuderstrap need not be tiglit ; indeed, if it is ajiplied tightly, 
the patient Avill discontinue its use. 

A Double Truss in old times Avas made Avith omi spring, as for a 
single truss, carrying tAVO [>ads. The ])a.d nearest the. s})ring Avas placed 
over the largcu' of the two ruptures. Tlie double truss is now made 
Avith one spring emhraciiig the pelvis, liaviiig a pad at each extremity. t 
Sometimes a separate spring is made for each side, and the two are con- 
nected at the back by flanges. A truss made in this Avay is a little 
stronger than one Avith a single spring, hut does not fit so avoII behind, 
and is more liable to rust. 

Decay of Trusses. -The chief caiusc of decay in trusses is oxidation, 
and there .are no means in common use to prevent it. Nickel-plating 
has been tried Avitliout suceess ; for the truss must be luiated during the 
process, Avhoreby the temper of the steel is altered. 

Mr. Gustav Ernst tells me that he has used platiimm-j)latiiigAvith very 

* The understnip was introduced by Lanfranc. (Lassus, op. cit., vol. i. p. 119.) 

+ Typhaine invented the dtmble truss, with each pad on a separate spring, (An. 
Boursier, Diet. Encyclop. d. Sciences Med., 1S88, vol, xiii. p. 751.) 
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.satisfactory results ; aiul as it can be applied cold, it does not damage the 
elasticity of the spring. 1 learn from IVIr. Pebardy that the Egg triciss 
had no covering, but that the steel was silver-plahid and aj)plied next 
the body. Roth the last-named processes increase very miicli the cost 
of a truss. l.iisserre suggested covering trusses with guru elastic,^® and 
tliis is now gemu'ally done for bath trusses. It is not, however, so com- 
fortiible to wear as leather. 

Femoral Truss. - -The s]>ring of a femoral is lighter than that of an 
inguinal truss, ])ut tin* chief difference bcitween the two is seen in tlie 
arrangement tlie pad. The femoral ring is a small direct opening, so 
that there is no occasion to lengthen out tlie pad as in the inguinal truss. 
The femoral ])ad is, thus, much smaller than thci other ; it is more in- 
clined dov'invards, as it rests altogether below PoiiparFs ligament; it 
must face almost directly upwards, b(>cause the plane of the femoral ring 
in tlie ereei posture is almost horizontal ; mid, in order to avoid pressure 
on the femoral vessels, tlie pad, though small, sliould have considerable 
prominence. The studs are place<l in the same relative position as in 
the inguinal truss. 

The Efficiency and Easiness of the Truss.-- In the foregoing remarks 
1 liave not deemed it maanssary to <les(‘ri])e in detail tlui manufacture c»f 
trus.st's, and have only referred to those facts which concern the ellicnuicy 
and the (easiness of tin*, instruments. For it is these considerations 
which occupy the surgeon when he is called ui)on to advise a truss, llis 
duty then requires him to clioosi* that wliich will l)e most comfortable 
and most s(?cure. Comfort is esstmtial to saf(‘ty, b(*cansc patients neglecit 
to wear an iii.strunient which makxas tliein uneasy. No truss can he 
thoroughly triistwortliy wliicli is not perfectly comfortalile. A truss 
may he quite easy to the patient, but iusc(nire ; and it is thus tliat the 
[)atent trusses evr, because they usually sacrifice safety to comfort. For 
mild buliouoiades tliey may suffice, so long as tlui jiatieut avoids exertion ; 
])iit in emergencies they (taniiot he relied u[)on. Either they oblige a 
man constantly to give heed to his stejis and make life Inirdensome, or 
they give him a false sensii of security and init his life in danger. 

The Action of the Truss is intended not only to retain the rupture, 
Imt also to (dose tlie opening so perfectly and constantly that the parts 
ai*e placed in the most favourable condition for cure. It was formerly 
supposed tliat the pressure of a tnuss miglit excit<‘. infiammation in the 
underlying parts and cause occlusi(3ii of the passage. Some instruments 
weri‘ spe(‘iM]ly devised for thivS ])urpose, and an account of tliem is given 
ill the Report of the Philadelphia Medical Hociety in 1837. Rut there 
is no sufficient evidence that truss cure results in this way. It has 
been shown in a former chapter that cure occurs almost solely during 
the ])eriod of (h^velopment. If the hernia is kejit completely reduced, ■ 
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the parts during growth recover themselves or jKjquire the lUi(^•ssMry 
poA\%r of resistance, wliilst the ])eritoiieaI diverticAilum (sac) either rec(Hl(‘s 
or becomes obliterated. ' Some surgeons liold that tlie ruptures of infane.y 
and childliood can 1)e certainly cured by an instrument, and that the 
parents may be ])ro]iiised a cure. Tin* evidence hi sujiport of this con- 
tention is very dhlicult to lay hold of ; but, on the oth(*r hand, there is 
evidence that a large. ])ro]>ortion of early ruptures are not (aired, at least 
in this country. 

If Table I. is again referi’ed to, the number of males riqitured under 
eleven years of age can Tie found in Part I. ( -4218). In I’art II. the 
numlier of ruptured mah^s ANdm visited the Society liefore th(.*y had 
reached (‘lev(‘n years is seen ( — 2825). I>y subtracting the last total 
from the tirst {= 1393) 'sve have the number of jiersons ruptured before 
eleven years of age who applied for r(*li(*f at sonn? period after eleven 
years of age, and were conserpiently not (Uired. That is, 33 jier c(*nt. of 
the hernite occurring under eleven years were not cured; and it is 
olivious that tliis 33 jier (‘cut. is tlie minimum of tliosc uncured, and 
that tin*, full ])roj)ortion is proliahly great(*r.* 

Therefore, it appears to me that a surgeon would not lie prudent in 
jiromising a cure, to any pati(*nt, no matter how young ; Imt he may 
safely promise, to almost all patients with oblique hernia that if the 
truss is worn with dm* care, the hernia will la; so far v.xuv.d that th(*.y 
Avill not be conscious of the rupture so long as the instrument is used. 
Ac(;ording to ni}'^ observations, this may lie said of the- worst scrotal rup- 
tures, even when the patient is advanced in years; but much mere care 
and pains are rexpiiredof the patient to achieve this result, if tin* rupture 
has reaxdied a large size;. 

Tin; inqirovement tfikes place gradually. A hiuaiia whicli has been 
scrotal liecomcs a bulionoceli;, and at length ceases to appear ; lint it very 
soon gives warning of its ri'tiirn if tin; truss is laid aside. In a few 
cases the curt; is so p(;rfect that in> protrusion occurs, though tin* instru- 
ment is discontinued. With direct and Avitli femoral hernia the amelio- 
ration after wearing a suitable truss is not liy any ineaiis so certain as 
in oblique inguinal, and the prognosis in tliosi; (‘asf's must ahvays be 
guarded. 

Cases in which a Hernia cannot he Retained. — When it is said 
that a rupture cannot be retained by a truss, it is generally because 

* In the same way it may be shown that the minimum numlx^r of cases not cured 
increases as the age advances. 

For imder II . . . , 33 per cent, are nncuied, 

16 . . . . 36 „ ,, 

,, 21 . . , . 38 »> »> 

,, 26 .... 44 
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there is a defect in the instrument or a defect in its application. Every 
protrusion in the groin can he k^pt undiir restraint by mechanical meAns ; 
\ but to this there are three exceptions. Firstly, when tliere is ascitic fluid 
I in the belly which deseojids into the sac, it cannot l)c prevented by an 
I instrument from trickling down after redmdion. No truss will keep up 
I fluid. Secondly, in certain cases late in life, when death is approaching, 
rthe health l)egins manifestly to decline, though no definite illness declares 
dtself. The patient loses fleslj, liis appetite fails, and he looks ill. If 
^uch a person has a rupture, it soon becomes very troubhisome ; it is 
eonstantly down in spite of the truss, and nothing that the surgeon can 
do will keep it up. The tissues are so lax and tlu^ viscera so slippery^ 
; that no machinery will hold them. I'hirdly, in certain cases of direct 
j hernia the protrusion cannot l»e retained till after a long course of treat- 
ment. But for these three exceptions, (wery rupture which has not 
l^eeii subjected to operation can be retained Ijy a truss. It occasionally, 
but rarely, happens that a surgeon makes a very wide di\'isioii of the 
stricture during herniotomy, and, a^ a consequence, the patient suffers 
ever after from an imcontrollable protrusion. Ariiaud once made too 
large an opening wlien operating on a woman for strangulation, and she 
afterwards brought an action against him for damage's at tlic instigation of 
a medical confrere. Her case was one of those* that could iiot be retained. 
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PART II. 

THE ArPLICATION OF TRUSSES. 

To Measure for a Truss. — When a patient is to be measured for a 
truss he should be lying down, because the belly falls forwards in the 
erect posture, and the measurement is then apt to be too large. The 
tape should cross the base of the sacrum, and come forward just below 
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the crest of the iliiuu to the middle line in front. If the tape follows 
the ilirection given to it by the iliac crest, it inclines a little downwards 
in front and the ends meet above the pubes (sec Plate XIII.). The 
tape should.be tlrawii tight, for the most coinmou error is t<^ make the 
size too large. This mode of measurement serves for inguinal or femoral 
hernia, and for every kind of truss used for thesci hernioe. No attention 
need be paid to the hernial orifices. The length of the single truss, 
whether inguinal or femoral, should be the same as the lengtli of the 
measurement ; but as a doulde truss loses fi little in girth by its cover- 
ings, we must add an inch to the actual measurement when ordering 
an instrument for doul)le hernia. Tlui patient should always lie down 
when a truss is about to be aj;)plied. 


The Application of Trusses for Reducible Ingfuinal Hernia. 

If the Hernia U Bubonocele , 

There is no essential diflbreiice in the mode of putting on or in fasten- 
ing a single and a double truss ; and, therefore, to illustrate each case, 
I will refer to I^latc? XIY., which shows a double inguinal truss in 
t)osition. Deforc all things sec that the understrap is placed just behind 
the sliouldcr of the truss. In the Plate it is just hidden from view on 
each side of the pelvis. Pass the truss beneath tlie small of the back 
and bring the pad or pads round to the front of the belly. 

For one who is not constantly in the lial^it of adjusting trusses it is 
needful to define the crest of the pubes by placing one index finger 
u|)on it. Having clearly defined the crest, draw dow'ii the pad Avith the 
other hand so that its lower border may I'cst immediately al) 0 ve the 
pubes, and its inner extremity just in contact with the outer edge of the 
rectus. Then fasten the cross-strap to the top l)utton of tlie [)ad, and 
bring the ujiderstrap along the fold of the buttock unde.r the thigh up 
to the front and fasten it to the lower stud. If the understrap is tight 
the patient will not wear it. The truss shoidd bc‘. just beh^w the crest 
of the ilium all tlui way round, so that it may take a firm grip of the 
pelvis. 

The directions here given for wearing the pad above the pubes were 
first taught by N. Lequiii, who explained very well tlui reasons for so 
doing.^ But this detail was afterwards overlooked till 8ir Astley Cooper 
again drew attention to its importance. Even at the present day it is not 
always observed. If the pad is worn low, it rests on tho pubes, and 
cannot exert pressure on the inner ring and canal. These parts are left 
comparatively unprotected, so that, though the external ring is closed, the 
viscera may enter the sac for a short distance, notwithstanding the truss, 

o 
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and the patient bo in a very nnsafc predicament. Another objection 
to wearing the pad low down in front is that the skin is squeezed 
between it and the j)ubcs, and becomes sore. M. Nicaise found a bursa 
over the crest of the pubes in a man who had worn his triivss over the 
bone.“ Many have supposed that the pressure of the truss is likely to 
injure the spermatic cord, but, in spite of this opinion, they liavc not in 
general attended to Sir Astley Cooper’s admonition to place the X)ad above 
the bone. The danger to the cord, however, is xmrely imaginary, for 
liundreds of patients wear the pad habitually on the pubes, and suffer no 
damage to the cord or testis. 8carx)a thought that the cord in direct 
hernia AVtas especially subject to x:)ressure, and designed a pad in the shape 
of a horse-sho63 witli a cleft for its reception.**^ Tliis idea was adopted by 
the late Ihof(‘Ssor Wt»od, and a truss after this pattern is sold at the 
jU'esent time under the name of Wood’s truss. The instrument is faulty 
in many respects, and the x>rovision for the x>rotection of the coixl alto- 
gether su])erthious. 

The general directions given to a x)atient on su])plying him with a 
truss will be, that it must be Avorn high ux) behind, high xq:) in front, 
and just IxeloAV the haunch bones. It is the second of tliese instructions 
which the x)atient has xuost difhculty in following. If the truss is un- 
comfortahle, or fails to keexx ux) the rupture, it is, as a. rule, Ixecause the 
])ad is too low down in front. The instrument need not be Avorn at night 
if the x>^itient has no cough, and if the hernia remains reduced when he 
is recum]x(*nt. It should be ])ut on before be rises from bed, and taken 
off Avhen he lies doAvn. 

If it is nex^essary to Avear the truss night and day, it must be taken 
off at least once every day that the x^atient may Avash. If this is not 
done tlie skin becomes sore, blebs apxAear, and the truss may have to be 
laid aside for a time. M. Gosselin saAv a child eight years old whose 
truss was left on for fifteen days. A large slough Avas found under the 
pad, tetanus supervened, and the child died.'* 

During infancy the truss must be covered witli indiarulxber instead 
of leather, so that it may he dried every time the child Avets it, and re- 
adjusted. If this is not done, the jiart soon gets sore. Throughout 
infancy and childhood a truss should be worn night and day, or little 
benefit Avill accrue. Some have imagined that very young children 
cannot Avear a steel truss, but this is quite erroneous. Directly the 
rupture is discoAxred, a truss should be apj^lied ; if the nurse takes xJains 
to keep the body and the truss dry, the child will not suffer in any way.** 
In infants the truss must not be fastened tightly. In adults it should 
fit as closely as a glove ; hut in children it must be much looser than 
this, and the xinderstrax) esx>ecially must he slack. 

Management of Truss when Testis is arrested. — In cases of hernia 







SOItdtAL HKI^IA. 21 r 

the testis may be arrested in the <?aiial or just outside the external ring, 
botlf in the child and in the adult. 8ome have supposed that a truss 
cannot be tolerated iind^T thest*. circumstances, or that trhe instrument 
will prevent the final descent of the organ, ^ or that atrophy of it will 
result from the pressure.* In the majority of these cases the testis has 
no more than the ordinary amount of .sensibility (see page 132), and, 
wherever the testis may be, a truss can be worn, without in the least 
incommoding the [)atient. After the reduction of the rupture, the 
testicle takes up a position cither inside or outside the canal, and, even 
when the organ is extremely sensitive, it does not, as a rule, resent the 
presence of a truss. Among many hundred cases of this kind treated by 
the author, he has met with only one in which the ])atient complained 
of pain when the truss was a|)pliod over the canal, containing a liypcrses- 
thetic testis. Tliis man, however, refused to part with his testicle. If 
the tender organ be below the external ring, tlie truss cannot interfere 
with it. As a matter of fact, the surgeon, when jidj listing a truss, may 
altogc^tlicr neglect the testicle. The notion that a truss may cause atrophy 
of a belated testis has probably arisen from the circumstance tliat these 
testes are generally small and ill-developed. If the testis has a tendency 
to descend into the scrotum, the truss is powerless to ^prevent it, and tlie 
surgeon need be under no ap])reliension that the instrument will interrupt 
the course of iifiturc. 


If the Hernia is tSo otaL 

A scrotal ruptiire may bo retained occasionally by an ordinary truss, 
but, as a rule, it requires an instrument of greater capability. The rat- 
tail truss is most commonly used for this purpose (Plate XV.). The 
spring of this truss is a little sti*onger than that of the ordinary one, and 
there are several diftereiices in the arrangement of the pad. The inguinal 
‘ anal and rings are more dilated in scrotal hernia tlian in buboiioccle, 
and, therefore, the pad should he larger and fuller ; and as the internal 
is nearer the external ring, the impa(*,t of the viscera is more directly 
downAvards, so that the pad must «face more distinctly upAvards. As, 
uioreover, the hernia tends to escape at* the external ring, the pad is 
^‘oiitinued doAvnwards OA^er the pubes, and is made to terminate in an 
nuderstrap (U‘ tail, Avhich is fastened to a hook near the shoulder of the 
truss (as shoAvii in tlm Pkitc). 

The pads of these trusses, as usually made, are triangular, and the 
iron work is carried doAvn to the apex of the pad. The iron thus rests 
on the crest of the pubes and prevents the part aboA*e from exercising 

* I)e Lauuay observed that the testia is in peril if a truss is worn over it {loc* 

ciL, p. 25). 
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due pressure on the canal. The iron work of the pad plate slxould 
descend no further than in an ordinary truss (it corresponds to the4ine 
of the stitching in Plate XV.), and all the part below should be made up 
of stuffing. If this is done, the lowcjr, soft part of the pad bends over 
the pub(vs and closes the external ring, whilst the upi^er portion is not 
hindered from making pressure on the inguinal canal and inner ring. 

It will be observed in Plate XV. that the upper button is omitted, 
and that the cross-strap is fastened to the button, which is the lower 
one in an ordinary truss. With scrotal hernia the lower and inner 
portion of tlie pad is subject to great pressure on cough, and if the 
cross-strap is fastcuied as in Plate XV., it assists the upward pressure of 
the pa<l. 

The majority of scrotal liernim can be treated successfidly with a 
truss of this description. If the instruiiient is worn night and day, 
being only taken olF for Avashing the body, the hernia gets so much 
better that it becomes again a Imbonocele. The external ring contracts,, 
so that at length the index linger cannot l)e introduced into the canal, 
and an ordinary truss can then be applied. 

In bad cases the hernia slips below the pad at lirst ; sometimes 
several times a day. Tlie patient must be told to push the rupture back 
directly it comes doAvii, and to continue wearing tlie truss day and night. 
Improvement will be gradual. As time goes on, the protrusion will 
descend less ai;d less often, till it ceases to conn? down altogetlier. The 
patient should not lie up, but go about his ordinary avocuitions. Every- 
thing that improves the state of his health hastens tlie amendment of 
his rupture. 

The patient cannot expect to obtain the result fibove descudbed unless 
he is prepared to co-opera t<? with the surgeon, and folio av his directions 
implicitly. Unfortunately, it is, as a rule, careless persons who suffer 
from these troublesonn? ruptures, and it is often difficult to persuade 
them to mend their Avays. Xo man can lielp Ixnng riiptimHl, l)ut (u^ery 
man can help having a bad rupture. 

Scrotal Hernia in Infants can be generally r(itain(?d by an ordinary 
truss, but occasionally a rat-tail must^e used. In them the amelioration 
is more rapid tlian in adidts, and tlio worst ruptures in children can 
always be brought under control in a fcAv weeks, by observing the direc- 
tions above givem Cases, of Avhich I have read, of ruptures in children 
which no truss would keep up, are unknoAvn to me in practice. 

Direct Hernia, though rarely scrotal, generally requires a rat-tail 
truss, and it should be worn a little overlapping the edge of the rectus 
muscle. 

In certain exceptional cases of scrotal hernia, Avhen tin? opening is 
large and the contents of the sac very slippery, it is necessary to order 
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the maker to strengthen the spring of the truss. This can be done only 
to a#slight extent, for the limit is soon reached when the pressure is 
unbearable. 

If the opening into the belly is very large, it sometimes happens 
tliat, though a rat-tail is used, the rupture escapes at the inner side of 
Ihe pad towards the middle line. To obviate this, a truss, called “a 
forked tongue ” (depicted in Plate XVI.), was devised l)y Mr. Kingdon, 
which differs from the rat- tail in that the pad is carried inwards for a 
considerable distance and forms a tongue, which is fixed by a thong to 
the cross-strap near the anterior su2)erior iliac sjune of the sound side. 

The 2^atient shown in Plate XVI. is -wearing the truss with the hernia 
reduced. His state before reduction is seen in Plate VI. 

In a case of Double Rupture, one of which is Scrotal, it is not 
usually advisable to use a truss having an ordinary |>ad on one side and 
a rat-tail on the other. It is best, as a i*ule, to have a double rat-tail 
truss, as seen in Plate XVH., which is really a douTde-forked tongue. 
Ill applying this truss, plfu ?6 the jiads in jiositioii so that the lower edge 
of the stitching, that is, the iron i)late of the i)ad, is on a level with the 
vq)2jer border of the jmbes ; next fasten the cross-straj:), and then fix the 
understraj)s. 

The last case that requires notice is the rcdiuriblc Interstitial Hernia. 
In order to retain it the [lad must bo extended u^) wards, as in Plate 
XVIII. The rise of the pad should begin just internal to tlie anterior 
superior iliac S2)iiie. Wlien this nqiture also descends to the scrotum, 
it Is necessary to add a tailpiece to the inner and lower angle of the pad. 


The Application of Trusses for Reducible Femoral Hernia. 

In applying a Femoral Truss it must be observed that if the mea- 
surcm(*iit is at all too large, the inner edge of the pad jiresses against the 
spine of the imbes and causes pain and soreness. Secondly, the under- 
strap should 1)0 further forwards than it is on the inguinal truss (see 
Idates XIX., XX.). By this arrangement every pull on the understrap 
tends to tilt the pad and cause it to face upwards, in corres[)ondeiice with 
the horizontal position of the femoral ring. 

In Plate XIX. a light form of femoral truss is seen which is very 
comfortable and efficient when the hernia is of moderate size ; but the 
pad is so small that care must he taken to place it exactly over tlie 
femoral canal. The cross-straj;) should be fastened first, and afterwards 
the understrap. 

A more ordinary form of femoral truss is seen in Plate XX., where 
a double truss is delineated. The single truss of this pattern is of the 
same shape, and is fastened in the same way. The understraps in both 
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single and double femoral should be fastened to the top button in order 
to increase the tilting of the pad ux>wards. o 

When a femoral hernia is of large size, no ordinary truss, sucli as those 
just referred to, will control it. Wliatever direction the protrusion 
takes, it is necessary, firstly, to add to the lower border of the truss a 
thigh belt (see Plate XXI.). This axix>ear.s to have been introduced l^y 
Sir Astlcy Coox)er, who makes a brief allusion to it at page 7 of his woi'k 
on Crural Hernia. Tlie thigh belt should contain a triangular extension 
of the pad dowmvards, which, when firiiily stuffed, dix)s into the groove 
which the hernia has made for itself in the thigh and x>revents the escax)0 
of the viscera helow. It i.s geinnally sufficient to add to tlie truss the 
thigh belt, and if the femoral ring is large to increase a little the fulness 
of the jKid. Sometimes, however, when the rux)ture is x)re vented by the 
belt from descending the thigh, it eseax^es above the ux^per liorder of the 
truss. Wlien this happens, an inguinal xnece must be added to the truss, 
as in Plato XXI. ; and, as the parts tend to come out, not only ux:>wards, 
but also nxnvards and inwards, the inguinal fulness must be constructed 
to resemble the forked-tongue truss. A truss with a thigh belt and an 
inguinal fulness over is also required when an inguinal hernia accom- 
panies a large femoral on the same side. When these trusses are 
adjusted, the thigh belt should be fixe<l first, next tlie cross-strax)s, and 
then the understrap. 

When an Inguinal Hernia is on one side and a Femoral on the 
other, an ordinary double femoral truss (‘an gnaierally be used. A doiil)le 
inguinal with one drawn down to cover tin.' femoral canal is not 
ax)i)licable, because tlie pad is t(X) large, and docs not th(^ neces- 

sary in(?linatioii downwards. A double femoral truss should ha applied 
with both strains fastened to the to]) Initton on the femoral side, and 
both fastened to the liottoin button on the inguinal side. The ])ad can 
thus he keqjt in posilicni over the inguinal canal. 

When a large Femoral is on one side, and a Scrotal on the other, 
a truss must be used combining a rat-tail or forked tongm^ witli a femoral 
having a thigh ]>elt. 

Management of Truss in Old Persons. — There is sometimes a, difficulty 
ill keex-)ing np tin? rux^tnres of old x>^''OX)le, whether inguinal or femoral, 
owing to the slixqnng down of the trass behind. Whatever may be the 
graces which accomx»any old age, it sadly mars the beauty and even the 
dignity of the figure, ( leiierally the buttocks so comx^letely fall away 
(Plate XXTI.) that tlie truss sinks down over the sacrum. Its lower 
edge ill front is thus everted, and the rux^ture eseaxies. To remedy this, 
it is not sufficient to carry a brace from tlie trus.s behind over the 
shoulder to the truss in front, for the instrument would then tend to 
assume a horizontal x>OBition. The brace, or lifting strap, shown in 










PemoTal truss ^th thi^h "belt 8ting\riTial fulness. 
The line of stitchin,^ on the pad sliows the outline 
of the femoral truss and marks out the inguinal 
portion which has been superadded. 
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Plate XXIIL, rises from the middle point of tl]o hack of the truss and 
divides into two parts, one going over each shoulder. Tliese two bands 
cross over one another on the front of the chest and descend to be 
buckled on each side to the truss behind tlui line of its transverse 
diameter. 

If the position of the instrument at the back is not attended to, the 
imtient will not derive any benelit from his truss, however excellent it 
may bo in itself. In old [)ersons who are so thin as to need the assist- 
ance of a lifting strap, if the rupture is such tliat tlie truss must l)e worn 
night and day, tlie lifting strap must also be worn night and day. 

Choice of a Truss. — It is very diflicult for (jiic who is not constantly 
using trusses to decide at once on tlie kind of truss needed in any parti- 
(jiilar case, and there seems no other way hut to try the sim])ler form 
first, and, if it fails, to apply one of a higher grade. I have endeavoured 
to point (Jut what kind of truss is best adapted for the different kinds of 
rupture, ])ut no verbal description can fully supply a dcficiemy of prac- 
tical experience. 

Patient to continue his Occupation. — The patient, whatever his 
rupture may be, should not ])C required to alter bis mode of life or desist 
from the emj)loyment and the excrcases to which he has lieen accus- 
tomed. If projierly trussed, all that luj did befon* he was ruptured he 
may continue to do, with inijuinity, afterwards. 
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CHAPTER XXV. 

ON IRREDUCIBLE HERNIA. 

Causes of Irreducibility. — In an irreducible hernia the function of 
the bowel continues undisturbed though the protruded parts cannot he 
put back. 

If the contents of a ru[)ture are allowed to remain in the sac, they are 
apt (i) to acquire adhesions to one another or to the sac wall ; or (2) the 
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parts in the neck of the sac may suffer diminution of size in consequence 
of the jiressuro to which they are subject, and a disproi^ortion t^rises 
l:)etween the contents of the sac and tlie passage through which they 
have come. Tliese are the two chief circumstances which j)revent the 
reduction of a rupture. When the contents of tlie sac adhere to one 
another, they lire, generally Imt not muiessarily irreducible. AVhen the 
contents adhere to tlie sac wall, they are irreducible, unless the con- 
necting tissue is long, in which case reduction may lie effected, but 
then the scrotum or skin is drawn up toAvards the mouth of tlie sac. If 
adhesions exist at the neck of the sac, reduction is impossible. It 
happens in rare cases that bands crossing the sac prevt*nt reduction. 

LTiider the second cause, of irreducibility come those not infrequent 
cases in Avhich th(‘ omentum in the neck of the sac has dwindled to a 
mere cord. This condition creates a serious obstacle to reduction. The 
same change in rare instances occurs in the mesentery. 

Sometimes the omentum increases in A^dume and thus becomes too 
large to jiass the neck of the sac, and in A'ery excejitional cases the 
muscular coat of the intestine Avhich lies in the sac becomes so much 
hypertrophied that the .same diiiiculty is occasioned. When the sigmoid 
flexure or great intestine occupy the sac, the appendices epiploicae some- 
times enlarge to such an extent as to prevent reduction. Such cases 
have been recorded liy Hartmann, Peyrot, Bonilly, and others. One of 
the most remarkalilc is that described by Prengrueber, who found in the 
hernia of a child, four years of age, a mass, like a inece of omentum, 
consisting of an appendix epiploica, AA’hich had undergone hypertrophy 
and prevented the return of the hoAvel.^ Tumours and tuberculous 
glands developed in that part of the mesentery Avhich is Avitliin tlie 
fundus, have been known to interfere Avith reduction. 

A Transitory Condition. — Though a hernia may be irreducible, eVen 
for a number of years, tin? (Condition is, jxs a rule, transitory, and seldom, 
if ever, lasts during the vvlioie lifetime. On account of the temporary 
duration of irreduciliility, it is difficult to tabulate such cases with com- 
plete accuracy. In the accomjianyiiig Table each case has been entered, 
as nearly ?is can be, under the age at A^diich the patient stood when his 
hernia became irreducible (Table XXV.). Tlie cases have been taken 
from the patients seen at the Truss Society in 1888, 1889, and 1890, 
and have been already included in Tables I, anti II. 

Age of Occurrence. —It will be observed that under sixteen years of 
age a hernia is seldom irreducible, only .37 per cent, of the males with 
inguinal hernia being subject to it. The reason for this, no doubt, is 
that herniae in early life are chiefly eiiteroceles Avhich have little disposi- 
tion to form adhesions. Irreducibility is most common betAveen the ages 
of thirty and sixty in lioth sexes, and in both kinds of hernia. Taking the 
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j)atienti^ of all ages, 1.003 per cent, of iiigiiiiial liemise are irreducible 
in males, and .61 in fcmiales ; whilst of feTiiora] lierniae 10.6 per cent.^re 
irreducible in males, and 11.7 ])or cent, in females. Therefore femoral 
hernia3 become irreducible more than ten tinies as often as inguinal. 

Omentum most often Irreducible. — It has already been observed 
tliat of all the contents of a rupture tlie^ omejitum is most commonly 
irreducible. Among 2 86 of the cases in Table XXV. tlie nature of the 
contents was noted, and in not less than 90.2 per cent, the (unentiim 
was iiTcdueihb*. Tliei’C is no marked difference in this respect between 
inguinal and hmioral hernia (see Table XXVI.). In cases of entcro- 
e[)iplocel(? the bowel is gtMKU’ally realncil^le, whilst tlie omentum remains 
fixed in the sac. 


TABLE XXYl. 


Shoiciufj the Parts irredurible in those Cases of J'ahle XXV. tn which 
the Nature of the Contents 7 ms notecL 



Male Inguinal. | 

Male and Peinalo 
Femoral. 

Irreducible onientuui .... 

. 

120 

71 

„ omentum with reducible gut 

23 

44 

„ enterocele . 

3 

5 

„ enttro-epiplocele . . | 

1 

15 ! 

! 1 

5 

1 

Total . . . j 

1 

I 6 I ! 

125 


Treatment. — Uy to the beginning of the last century irreducible 
ru])tures were generally treated by a susj)ens(>ry bandage which was 
intended to prevent their increase, but could do nothing towards effect* 
ing tlieir return. In the seventeentli century, William Arnaud, the 
great uncle of (leorge Arnaud, and surgeon to Gaston of Orleans, the 
brother of Louis XIIL, discovered that by keeping up constant pressure 
on an irreducible liernia the contents at length go hack.^ For this pur- 
pose he made trusses with a concave pad, ‘‘ bandages a cnillcr.^’ In later 
times, when a truss was n^quired for a large irreducible rupture, it Avas 
made fenestrated, that is, its circumference only was formed of metal, 
and its area was C('>vered in Avitli chamois leather, ‘‘ brayers eii raqnette.” ^ 
Trusses of these two kinds are still used for irreducible femoral hernia. 

Treatment of Irreducible Femoral. — As a femoral hernia which 
resists reduction is seldom of large size, a pad can be used in the 
majority of cases very little larger than the ordinary convex pad. If 
the rupture has attained such proportions that an ordinary hollow pad 
will not cover it, a truss must be made for tlie case, and it should be 
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observed that the meiisuromerit for the pad aiiust lae taken from tlie out- 
side limits of the hernia botli transversely and from above downwards, 
for the covering of the truss encroaches somewhat on tlie concavity of 
the pad, and therefore the full measurement must be given. 

A hollow pad may be applied to a femoral hernia, and to an irreducible 
bubonocele, but it is evident that it cannot be used for an irreducible 
scrotal hernia. The latter lieruiiB are of frccpient occurrence, but a 
bubonocele is hardly ever irreducible. 

Treatment of Irreducible Inguinal.— The dilliculty of keeping up 
pressure on a scrotal rupture, which cannot be returned, induced ]\lr. 
Kingdou to invent in 1867 a truss to accomplivsh tin's purpose. It is 
delineated in Plate XXIV., and is seen to consist of two parts, of which 
one ocicupies very nearly tire position of the ])ad of an ordinary truss and 
is not concave, and the otlior forms a scrotal portion which is united to 
the former by a transverse hing(‘. The scrotal part is a three-sided frame 
of metal, covered in with cliajuois leather, curved to adapt itself to the 
distended scrotum, ddie apex of the triangle is downwards towards the 
perinfeum, and to it ar(; attached the understraps, whicli are fastened to 
the side of the truss just behind the shoulder, as usual. IX ery pull on 
the understrap })resses the cup against the scrotum, wdiilst by means of 
the hinge, the movement is liindered fi’oni being couveyiul to the pad. 
This truss is named tlie “hinged cup.^^ The pressure on th(» parts in 
the inguinal canal is ol)tained from the patl, and that upon the scrotal 
[)ortion of the rupture from the cup, whicli is acted upon by the 
understraps. 

Many surgeons recommend that a person with irreducible liernia 
should keep the liorizontal position whilst pressure is being applied, but 
the instrument, here describ^ul, possesses this great advantage, that it 
enables a man to continmi at his work whilst his rupture is under process 
of treatment. The truss must be taken off at least once a day that the 
patient may wash liimself, but, like the hollow pad truss, it should be 
immediately readjusted, and worn night and day. Generally after two 
or three weeks the hernia either returns spontaneously, or can be 
reduced by taxis, but sometnm*s a much longer time is needed to 
effect reduction. 

Difference in Results of Treatment in Irreducible Inguinal and 
Femoral. — There is a well-marked difference in the results of treatment 
between the hollow pads and the hinged cups. Whether it is tliat the 
former does not so completely embrace the rupture as the hinged cup, 
or that femoral herniee are in themselves more difficult of reduction 
than inguinal, it appears that of 130 cases in which the hollow pad 
was used (68) 52.3 per cent, were reduced, and of 128 in which the 
hinged cup was used (88) 68.7 per cent, were reduced. Therefore, 
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luider the liollow pad a little more than half the ruptures went back, 
and under the hinged cup a little more than two-thirds went back. • 

But not only does a larger proportion of inguinal than of femoral 
ru]:)tures bectunc reducil)l(',, ]mt tlu' reduction of the former is effected on 
an average in a shorter time. It will be convenient to divide those 
cases into those in which the ruj>ture went l>a(*k in less than a year, and 
those in wliicli more than a year Avas needcul. Many of tliese patients 
neglect to visit tlie surgeon every tliree or four wt'cks, as they should 
do, but continue to AV(*ar for long periods those trusses, which are only 
intended for tem[)oi'ary use, or th(?y omit to Avear tlie truss at night, so 
that the average time required for reduction is longer than it Avould be 
if all the ])atieiits Avere (ianfful and obeyed instrucitions. 

Among 67 (Mises of f(*moraI liernia treated Avith the liolloAv pad, 18 
AV'ore re(Inc(‘d on an average in 75 days, and 49 Avere reduced on an 
average in 3.9 years. Among 85 cases of inguinal hernia treated Avitli 
the hinged cup, 53 avcu’o reduced on an average in 51.8 days, and 32 
on an average in 2.8 years. From these statements it is seen that a 
larger proportion of inguinal thaji of femoral ru])tures is reduced Avithin 
one year, and that the femoral hernisBare longer in going back, Avh ether 
reduction takes place in some days or in sojiie years. In otlier Avoids, 
the effect of the hinged cuj> is not only gr(‘ater tlian that of the holloAv 
pad, but it does its A^'ork in a shorter time. 

Fluid in the Sac of an Irreducible Hernia. — Fluid is sometimes 
present in tin? sac of an irreducible liernia. Among the inguinal cases 
in Table XXV. it occurred in 13.3 jjer cent., and among the femoral in 
5.2 per cent. Wlien continuous pressure is ap])lied to a hernia, so 
eircunistauced, the lirst <‘ffeet noticed is the a])Sorj)tion of the fluid. 
Eeductiou of the solid jjarts follows afterAvjirds. So certain is the dis- 
appearajic.e of fluid under the pressure of tlie hinged cup, tliat my col- 
league, ■Mr. Laiigton, lias for years treateil Avitli this instrument the 
liydroceles of children Avitli complete success. 

Pressure on an Enterocele. — AVe are sometimes Avariied l>y surgical 
Avriters not to apply instrumental pres.surc to an enterocele, Imt this is 
merely a tlie.oretical precept. No evil results ensue in practice from 
applying a holloAV-])a(l or hinged-cup truss over intestine. 

Horizontal Posture not necessary. — Whether the rujiture lie large 
or small, it is never absolutely necessary to put the patient to bed whilst 
pressure is being made upon it. 

Richter and latt;r surgeons have treated irreducible hernia by keeping 
the patient in lied, giving a sparing diet, and making instrumental pres- 
sure on the part. Malgaigne at one time substituted for the latter ice 
to the part.^ It ap[)ears to he a favourite practice in France at the 
present day to employ an elastic bandage to make the pressure, and this 
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method has been siKicessfuIly used by Mr. rJohii Chienc.'' Tlie horizontal 
posture, no doubt, hastens reduction, but it is not necessary, and few 
patients will submit to it. 

Causes of Failure of Reduction. — In the preceding pages it has been 
shown that a certain })roportion of irroducildc. hernijn can be made 
reducilde, but a residue is left of hernim wliicli resist treatment. In 
many such cases tlie failure depends upon the careless disposition of the 
patient, but tlierc are still others in whicli it is due to the nature of tlie 
obstacle itself. Adhesions of great toughness, or, as sometimes they are, 
of cartilagint)iis hardness, will scarcely yield to siicli pressure as a truss 
is aide to exert. Patients so situated eitlier continue to us(^ for years a 
liollow truss, or they neglect tluj rupture altogctlier, or they coim^ under 
the siirgoon^s knife. 

Alternative Measures when Pressure has proved ineffectual. — A 

person wearing a liollow truss for irrediicilde leania cannot lx* deemed 
secure, for at any moment a descent of inh'stiue may occur, and he 
may suffer strangulation. It is prolutble tliat this is not of common 
occurrence among irredueilile ruiilures, but when it liajijiens, tlie danger 
to life is so great tliat every means sliould be employed to obviiite it by 
(‘{feeting reduction. After giving a fair trial to instrumental treatment, 
and proving it to be ineffectual, the |)atieni. must be recommended to 
submit to operation rather than continue in his precarious state. 

When the liernia is small, or of moderate siz(‘, tlu^ sac sliould be 
ojiened and the adhesions separated, or the too bulky omentum removed. 
There arc, however, two instances, in om* of which this 2>roceeding is not 
safe, and in the other not very successful. 

If the rupture is very large, the surgeon must bewaiM^ of o[)ening the 
sac. It has long been known that the fatality of the ojK'ratiou in 
these cases is very great. The jmtients are usually fat, flabby persons, 
past the middle period of life, and are unfavourable subjects for any 
ojieration. 

In tlie second instance, the parts are adherent about tlie neck and 
mouth of the sac, and tlie operation is not satisfactory, either liecause 
the adhesions must he left undisturbed, or liecause the al)domiiial wall 
must be divided for a considerable distance to permit of their separation. 
This cutting of the wall of the belly is likely to h'ad in after limes to an 
uncontrollable rupture. 

In cases suitfible for operation, the surgeon, after having dealt with tlie 
condition which opposes reduction, now gonorally uses tlie opportunity 
to practise one of the various operations for the so-called radical cure of 
hernia. 
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(JI I AFTER XXV J. 

i)N riTE Ol’ERAlTVE CURE OF HERNIA. 

Historical Retrospect. — A large number of operations for tin* cure 
of htM’iiia were invented and lianded doAvn to us by the surgeons of aiiti- 
(piity, and of the ^liddle Ages. Why they needtMl such a multiplicity 
of methods is not surprising, seeing tliat not one of tlics(‘ methods was in- 
variably successful or iii variably safe. Tn several of the early operations 
we find the same principle, and to some (‘xtent tJu* same mani})ulations 
as ar<‘ in vogue at the present day. 

Ancient Methods of Cure. — C<dsus expost*d by incision and loosened 
the sac, and appears to have rmiiovod it, hut his manner of doing so is 
not exactly known. He S[iared the testicle. An operation, described 
with much closer attention to detail, lias heen preserved in the fragment 
of Heliodorusd This eelehrated surgeon iloiirislied in the rcugn of 
Trajaji at the beginning of tlie secoml century, and what remains of liis 
writings discovers his acaiteness and wonderful precision, and begets an 
I'xalted idea of the state of surgery at that e|>och. It is not necessary 
to give lior(? moi’c tlian an outline of his operation. 

The direction of the fir.st incision is unc(irtain. Tin*, wound was to h(j 
k(*pt open by liooks, whilst the assistant held the testis upwards and to 
one sid(*. Tlie membrane stretched between tlie liooks was divided 
longitudinally and remov(*d, till tlie peritoneum was reached. The 
.s|)(n‘matic vessels were isolated. After the bleeding was stopped, the 
c remaster (/.e., vas deferens) was to be sought for, and was not difficult 
to find after the vessels (of the cord) had been set free. He next pro- 
ceeded to isolate? tin? peritoneum. “It is already separated from the 
vessels, the vas and the tunica vaginalis.” Tlie testis was replaced in 
the scrotum before the removal of the sac. After rejiosition of tlie testicle, 
some casual adhesions of tlie sac* with other structures were divided, and 
then a careful examination was made, to make sure that no intestine had 
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slipped down. This was determined by viewing the strtjtched sac against 
the light and by the toucli. 

Before proceeding to r<^se(;t tin* sac, he gives minute directions (!on- 
ceriiing the amount to be taki‘n away. The sac was to be seized at the 
end and twisted, and tlien cut oil*. If bowel descejided, the twisting 
was to be begin i at tlie em|)ty i)art of the sac, whilst the loo])s of gut 
Avere slowly reduecMl. If the bowed was adherent to tli(‘- sac at one spot, 
the assistant prevented tin* ]>rotrusion of more viscera whilst the surgeon 
opened the sac just so far as to admit his finger. Tlie adherent piece of 
>sac wall was se])arated from the sac, and left atta(died to the intestine, 
Avliich was then yeduced, (-arrying the porthm of sac with it. Whilst 
the finger was in the Avound, the tAvisting of the sac Avas begun, and 
<’ontinued as tlie linger was Avithdrawn. Tlu^ sac Avas then cut off. 
Heliodorus goes on b) treat of tlie dressing of the AV'Ound, the afbu*- 
treatment and the accidents tliat may folio av the operation. 

The practice of ]\iulus .Bgineta, A\dio Avrote in the seventh century, 
differed according as ho AA^as dealing Avith (‘nterocide, Avhieh Avas tin* 
name tlien used for scrotal hernia, or Avith bubonocele. 

For the. cui*e of eiiterocele he made, after rediudion of the parts, a trans- 
verse incision in the scrotum, just large (‘iiough to alloAV thci testhde to ])ass 
out. Then Avithout separating the testis and coi*d from tlie sac, he trans- 
fixeil the latter by a “ la.rge-size<l needle containing a doubled thread . . . 
and Ave pass it through the middle at the extremity of the peritoneum 
close, to the incision ; and cutting the double av(^ make four pieces of 
them, and laying tlnmi over one another in the form of the Greek letter X, 
we bind the peritonomn securely, and again twisting round the pieces 
we secure it. . . A second ligature was jilaccul around the spermatic^ 
cord and sac, l(?.ss than tlu' finger’s breadth below the first. A division 
ivas made between the two ligatures, and the testis taken aAvay AvitJi 
the loAver on(\ This iiernicious practice of removing the testicle Avas 
continued quite up to mod(*rn times. 

For bubonocele Paulus gave a choice of two operations, one derived 
from the ancient and om^. from the later surgeons. In the first operation 
a transA^erse cut aliout 3 indies long AA^as made across the tumour in 
the groin, and layer after layer Avas divided till the sac Avas reached, 
lie continues, “ and the peritoneum being expostal in the middle Avhere 
it is raised up to a point, let the knoli of a probe be applied, liy Avhich 
the intestines Avill be pressed deep doAvn. The prominences, then, of 
the peritoneum formed on each side of the knob of the probe are to b<^ 
united to one another by sutures, and then Ave extract the probe, neither 
cutting the peritoneum nor removing the testicle.’’ In the second 
operation the actual cautery was used over a triangular area A\dth the 
base upAvards which had been previously inarkcxl out Avhen the rupture 
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was protruding. The destruction of the tissues was not carried deeper 
than tlie subcutaneous fat. 

Methods of the Mediaeval Surgeons. — Tiie Arabian surgeons, who 
followed l\iulus implicitly, did nob make any important addition to the 
previous methods of cure, but in the Middle Ages a great many new 
operations were introduced which have l)een arrang(3d by Professor 
Albert in live classes.*^ 

1. Castration, wliich was })erformed by itinerant rupture-(!urers, and, 
as William of KSalict^tus rfunarkcMl, by foolish ])hysicians. 

2. I^aying bare the sac. (a.) With siibsetpient double ligature and 
transverse division (William of 8alicetus, (luido, Rogerius, the four 
Masters, Jamcrius) ; (/>.) With simple ligature, of sac (quoted l)y 
Lanfraiic) ; (c.) With suture of the sac l)y means of a gob I threa<l 
(Geraldus) ; {(L) With loose ligature of sac, and cauterisation of pulK3S 
wliilsL the sac was lifted (Lanfranc, Petrus do Dya). 

3. Inclusion of the sac and scrotum, (a.) By needles (quoted by 
Lanfranc) ; {h.) By a thread passtnl beneath the sac*, tiiul tied over a piece 
of wood (Roger, Alex. Benedictus). 

4. Actual cauterisation of all kinds from the exterior and carried 
ilown to the ]nil)cs. 

5. Potential ‘ cauterisation (Theoderic rJohn do Crepatis, Andreas in 
Montpellier, Petrus de Orliato, Guido).‘' 

Decadence of Rupture Curing. — Many of thesii operations appear to 
have failed in effect, and to have been attended l)y a heavy mortality. 
M'ith the advance of surgery and the improvement in the manufacture 
of trusses tliey fell more and more into disrejniti*, till in the last century 
tliey were for the most |)art al)aiKU>ned to the mountebanks and quacks. 
Though now and again advocated by legitimate practitioners, opera* 
tions for cure were generally disap])rovcd and vseldom performed, till the 
discovery of subcutaneous surgery ])y Btromeyer in 1831. 

Revival of Rupture Curing with the Discovery of Subcutaneous 
Surgery. — By the aid of this principle whereby the danger of an opera- 
tion was infinitely diminished, the art of rupture curing revived. The 
subentaueous o])erations include those in which a solution, more or less 
irritating, is injected into the hernial sac or into the tissues a])out it, and 
all those other UKMihanical expt'.dients for closing the rings or canal or for 
obliterating the sac by adhesive inflammation, which can l;o practised 
without open wound. 

Subcutaneous Operations for Cure — Injection. — A considerable 
number of surgeons, of whom M. Begond^ <{uotes no less than seven- 
teen, have adopted the method of injecting fluids into the sac itself. 
Bchreger used red wine for this purpose, and sometimes air.® Velpeau 
(1837) met with a case of hernia in the tunica vaginalis accompanied by 
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hydrocolo, and intending to cure the hydrocele by the injection of iodine, 
lie foynd that the hernia disappeared at tlie same time. This suggested 
to him the employment of iodine injections for exciting inflammation in 
the sac of a hernia, and thus for procuring its obliteration. Walther, 
in 1839, suggested, as an improvement on the method of Belmas, inject- 
ing blood into the sac.^» Morisset substituted in 1842 a solution of 
oak bark." In 1847, l^^^ncoast used tincture of cantliarides.^ In this 
country the injection of decoction of oak bark into the hernial sac has 
been of late years brought into notice by Mr. Kceth^y.'^ In 1871, 
Schwalbe injected a solution of alcohol around tlie sac after reduction 
of the conteiita^® Dr. (leorge Heaton, in America, performed much the 
same operation, using a solution of white oak bark.^^ Liibon of Elieims 
(1880) used a solution of salt. Dr. Warren’s operation is miicli the 
same as Keaton’s, l^erez Ortiz combined these two methods, and in- 
jected alcoliol not only into the sac, but into the surrounding tissues.^^ 
Of the subcutaneous operations strictly so called, the first was that of 
Gerdy (1835).^'^ The scrotum and sac were pushed into the inguinal 
canal by the index linger, and the end of the invaginated tissues was 
fixed to the surface of the abdomen by sutures. Gerdy then destroyed 
with ammonia the scrotal skin lining the invaginated tube, and endea- 
voured to close the mouth of this tube with sutures. Ho ultimately 
abandoned this last part of his operation. 

111 1836 Bonnet attempted to set up adhesive inliammation in the 
hernial sac by acupuncture.^^ Belmas, in 1837, by means of a hollow 
needle, introduced into the neck of the sac a bladder of goldbeater’s 
skill, for which he afterwards substituted threads of gelatine.^^ 

Wutzer’s Operation. — The operation which has been so Av(dl known 
in this country under the name of AYutzer, its principal exponent, was 
invented by Leroy in 1835.^^" Wiitzer’s earlicwst operations were done 
in 1838. The scrotum was invaginated by moans of a wooden cylinder. 
Over this, on the surface of the. inguinal canal, a grooved piece of wood 
or ivory was applical corresponding to the cylinder. From the buried 
extremity of the cylinder a needle was then jiroji^ctetl, whicli passed 
through the soft parts ami appeared at tlie surface of the groin through 
a hole in the wooden cover. The latter was also fastened to tlie handle 
of the cylinder by a screw, so that between the two parts of the instru- 
ment the invaginated portion of the sac was pressed anteriorly against 
the front wall of the inguinal canal. After six or seven days the cylinder 
was withdrawn. This operation was introduced into England by Sir 
/Spencer Wells in 1854.'^’^ Various niodihcations have been brought 
forward from time to time in the details of the oilginal operation, but 
none of them have sufficed to save it from extinction. 

Chisholm (1861) devised a plan of closing subcutaneously the inguinal 

P 
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ring by silver ^vire, and leaving th(3 suture in Dowell also (1866) 

performed a subcutaneous suture for the cure of liernia.^^ 

A subcutaneous operation was invented by Dr. Kcuben Vance, in 
1883, *‘by which the inner ring is converted into a slit, the long axis 
of which is directed downwards and inwards . . . the anterior and pos- 
terior walls of the inguinal canal are brought into apj>osition, and finally 
the pillars of tlui external ring can be transfixed and united.” The 
suture, l>y which these several purposes are accoinplislied, is removed 
at the end of seven days. 

Wood's Operation. — There are several operations, not literally snh- 
cutaneous, though often reekoned as such, in wliich a small open wound 
is an essential feature, and yet the greater part of tlie proceedings are 
conducted subcntiuieously. Such are the operations of the late Professor 
Wood and of Mr. S])anton. 

Thofessor Wood made a small incision at tin? upper part of the scrotum, 
througli wliich the index finger was passed in order to invaginate the 
hernial sac into the inguinal canal. Ey means of an armed needle, 
guided by tlie finger in the canal, a somewhat complicated suture was 
etfected of the sac and abdominal wall whereby the following objects 
were thought to be ol>tainod : — (i.) “The deep ring and liernial opening 
wore closed flush with the peritoneum, while the internal oblique and 
trails vcrsalis muscles and tlie external oliiique apomnirosis were united 
to each other and to the deep hernial opmiing and mouth of the sac. . , . 
(2.) Tlie conjoined tendon . . , w'as united to Poupart’s ligament close 
upon and over tlie spermatic cord and twisted sac. Thus the valve 
action of the canal walls was restored, and the deep ring su]>|)orted fTom 
below. . . . (3.) Tlie pillars of the superfleial ring were laced up like a 
Ijoot, siqiplementing the weakened arciform fascia, supporting tlie other 
adhesions, and forming a third lino of defence against a renewal of the 
protrusion. There was no permanent invagination of fascia after tlui 
})urposes of the operation itself were fulfilled.” Wlieii the operation 
was done with silver wire, it was withdrawn after a week or ten days, 
].)ut when kangaroo, deer, or ox tendon was used, the suture was left 
undisturlied. 

Mr. Spanton’s Operation. — Mr. Spanton, in 1881, invented the follow- 
ing operation. A vertical incision, heginning about 2 indies below the 
pubic spine, is made in the scrotum, and the sac is exposed. The latter 
is now freed for some distance around the Asxmnd from the siqierjaceiit 
membranes. It is then invaginated into the canal by the index finger, 
whose palmar surface looks forwards. The instrument, designed by Mr. 
Spanton, in the form of a corkscreAv, is introduced at the upper end 
of the inguinal canal, and is rotated until it appears at the scrotal wound. 
In its course downwards the finger protects the cord and other structures 
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from injury. The instrument iii each turn pierces the sac aii<l the margins 
of thfj* rings or walls of the inguinal canal. It is left in ntu for eight 
to iifteen days, and then removed.-^ 

The method of Miisiier (1846), whicdi c<jusisted in passing a seton 
along the hernial track and retaining it till suppuration supervened, 
may he mentioned in this context.-''* It was likewise adopted hy the 
late Dr. Carnochan.-* 

Operations by Open Wound. — The operations whicli have, just l>een 
cited under the general lie.ading f)f subcutaneous operations liave not 
l)eeii entirely free from <langer, nor l>y any means constantly satisfactory 
in their results. The superior advantages of the operations by open 
wound, whcrcl;)y the surgeon is enahlcd to execute every step with pre- 
eision and to close most eileetiially the ])a.SvSage, were long siiice recog- 
nised, but were, not available on account of the serious risk attending 
wounds of the i)eritoneum. When, how^ever, the protection a/lbrdcd 
hy th(‘. ase[)tic treatment had fully revealed 'itself, the operations hy 
open wo\ind again hecaiue ])redominant. 

The first operation, under aseptic precautions, for reducible rupture 
in this country is helievexl to have Ijecn performed hy iMr. Steele of 
Bristol, in May 1873. uieeting of the Britisli Medical Associa- 

tion at Plymouth in 1871, Sir Joseph Lister related two cases, one. 
of trauma tie ventrjd and o]ie of umbilical liernia, which had been irre- 
<luciWe, and had been trcat(?d l)y opening and obliterating the sac.-''’ 
Tiio effect of the aseptic trcatmejit, as applied to curative O})orations 
for hernia, has been to dimiuisli so considerably the danger to life, that 
all those methods can now he employed which involve the laying o])en 
of the peritoneal cavity. But the aseptic treatment must not be con- 
sidered as iiKU’casing the efficacy of curative operations, except so far 
that })y its aid more efficacious operations ca?i he undertaken. 

The Early Operations. — One of the earliest (J the curative o])eiations 
with open wound Avas a sim[>le herniotomy (then^ l)eiiig no stricture to 
divide) with scarification of the tendinous rings. This is mentioned by 
Shacher, in 1721, as an operation of long standing. In order to avoid 
the danger of opening the peritoneum, some of tlie old surgeons \vould 
separate the sac and place n ligature around it close to the external ring 
(Lanfranc), or would sei)Mrate from the spermatic cord only that part 
of the sac adjacent to the ring and tie it thcu'c.'*'’ By some the sac Avas 
<ixpos(id, part of it cut aAvay, and the edges scavui ovei* the cord. This 
went by the name of tbo royal stitch. Arnaiid and Petit proposed 
freeing the sac from the cord and scrotum and returning it, as well 
as its contents, to the abdomen. Schmuckcr advocated separating the 

* Mentioned by Heister, revived by Langenbeck. 
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sac, tying it high up, and cutting it off below the ligature. This pro- 
ceeding has enjoyed great popularity. ‘ 

Czerny’s Operation. — iVll these operations aim at obliterating the 
hernial sac, but leave tlic aperture in the abdominal wall untouched. 
Czerny suggested and practised the obliteration of the sac and simul- 
taneous closure of the cjiiial and outer ring.-^ He published his first 
cases in 1876. Under strict aseptic precautions he exposed the sac at 
the neck and separated it from the cord j'list sufficiently to alloAv an 
aneurism needle, carrying a stout catgut, to Ijc passed under it. TIk^ 
hernia, if reducible, was reducoil, and the ligature tied. If irrediicil^h^, 
the sac was opened, the adhesions divided, the omentum, if necessary, 
ligatured, and cut oft'. Then the hernial sac was tied as high up as 
possilile. The dilated external ring was then <dosed in the early opera- 
tions by a continuous suture, in the later ones by int(‘rriipted sutures. 
The thread was passed, not only through the pillars of the external ring, 
but also through the fibres of the internal oblicpie and trajisversalis 
muscles which crovss the neck of tlic sac. The mabirial used for tlie 
stitch was at first catgut, but afterwards silk. 

Subsequent operators have used the same nudhod, but have (^xcisixl 
the sac below the ligature. Tliis is the o})(n'ation (»f Aiinaiidale and 
Mitchell Banks,^^^ the latter of wlioni closes the cxti'rnal ring witli silver 
wire and buries it. 

Ball’s Method. — A slight modification in this meiliod was introduced 
by Mr. Charles Ball in 1883, whi(*h consisted in twisting the loosened 
sac beforti applying tlie ligature.* 

Kiesel, in order to reach the sac at its liigliest level, split up the 
anterior wall of the canal. In a larger hernia, where the* internal and 
external rings liave liecome approximated, this additional incision is 
needless ; but in small herniie, or in those with a narrow neck, the mouth 
of the sac can hardly he otherwise arrived at. If a part of the sac is 
left unclosed above the ligature, tin; infundibulum or recess tlnne t;xist- 
ing is thought to favour tlie rede-scent of the viscera ; to act as ‘‘ a trap 
for a future hernia,” as IM. Lucas Championnitire said. 

MacEwen’s Operation. — To obviate the effect of this disposition. Dr. 
MacEweii invented an operation in 1886, and described tlie main features 
of his plan in the following words : — 

“The sac is carefully sej)arated, not only from the entire inguinal canal, 
but also from the abdominal aspect of the circumference of the internal ring. 
It is completely reduced from the canal into the abdomen beyond the internal 
ring, then thrown into a series of folds, constituting a pad which is placed 


It has been shown that torsion of the sac was used by Heliodorus. 
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oil the peritoneal surface opposite the internal ring. It there constitutes a 
boss or bulwark witli its convexity presenting liackwards towards the abdo- 
men, ^fhile its base rests on the abdominal wall surroimdingthe circumference 
of the internal ring. This not only protects the inteiaial j*iiig, but sheds the 
intestinal wave l)ack wards aw'ay from the opening. . , . The canal having 
been refreshed by the linger and the handle of the scalpel during the removal 
of the sac therefrom, its walls are brought into direct contact. . . . The aim 
lieing to carry the conjoint tendon outwards towards the fixed unyielding 
ligament of Poujiart, and to unite it with tlie transversalis and internal 
oblhpie muscles.^^ * 


* I append here the details of MacEwen’s celebrated operation. 

After reduction of the hernia an incision is made sufficient to expose the external 
abdominal ring. An exploration of the sac and contents is then made, and the finger, 
introduced into the canal, examines the abdominal aspect of the internal ring and 
the relative position of the epigastric artery. 

The oiieration consists thereafter of two parts — ist, the pad forinatit»n ; 2nd, the 
closure of the canal. 

1. 2 'ke Pad Foi'juation. -The fundus of the sac is to be separated from the tissues 
of the scrotum. The sac is next drawn down, and the finger in t)ie canal is used to 
separate it from the spermatic cord. Then the finger is passed up to the internal 
ring, and separate.s tlie parietal peritoneum for about half an inch around the abdo- 
minal aspect of the circumference of the ring. Now a stitch is secured firmly to the 
distal extremity of the sac. The end of the thread is then passed in a proximal direc- 
tion several times through the sac, so that when pulled upon the sac becomes folded 
like a curtain. The free end of this stitch, threaded on a hernia needle, is made to 
traverse the canal and to penetrate the anterior abdominal wall about one inch above 
the internal ring, the wound in the skin being pulled upwards to allow the point of 
the needle to project through the abdominal muscles without penetrating the skin. 
After the suture of the canal the stitch is secured by passing it two or three times 
through the external obliqu(i muscle. 

2. Closure of the Canal . — Care i.s taken to avoid the epigastric artery. One finger 
is placed in the inguinal canal, and a threaded hernia needle (curved) is then intro- 
duced, and, guided by the finger, is made to penetrate the conjoined tendon in two 
places — firstly, from without inwards near its lower border; and secondly, from within 
outwards as high as possible on the inner aspect of the canal. One thread i.s drawn 
from the needle, and th<» needle it.self is withdrawn with the other. 

Next, the other hernia needle, which is curved in the opposite sense to the former, 
is threaded with the lower of the two threa<ls, and is introduced from within outwards 
through Poiipart’s ligament and the aijoneurotic structure.^ of the transversalis, 
internal, and external oblique. The needle is then withdrawn. 

The needle is now threaded with the thread which protrudes from the upper 
border of the conjoined tendon, and is introduced from within outwards through the 
transversalis, internal, and external oblique muscles at a level corresponding with that 
of tile upper stitch in the conjoined tendon. The needle is freed and taken out. 
The two ends of the thread are now tied tightly in a reef knot. The same stitch 
may be repeated lower down the canal if thought desirable. The pillars of the 
external ring are likewise brought together. The dressings are left for fourteen to 
twenty-one days. The patient is not allowed to rise from bed for four to six weeks 
after the operation, and not permitted to work till the end of the eighth week, nor to 
lift heavy weights till the end of three months. He is advised to wear a pad and 
bandage. But in children and adults not actively employed, no pad is used. 
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Stanmore Bishop's Operation. — A very ingonions modilication of this 
operation was devised l)y IHr, Stanmore Bishop (1890).'^^’ Tn \naking 
the pad from the doiuid(‘d .sac, insteiid of passing the tlii’ead throngli and 
throngli the sac from one side to tlie other, Air. Bishoj) passes it through 
tlie wall of the sac on each side, so that, wlieii drawn upon, tlie sac is 
thrown into folds not like a curtain, Imt like a purse. The s.ac is iiivagi- 
uated into the canal and turned insider out, and when tlie tliread is 
tightened tlie sac forms “on the inner aspect of the ahdomiiial wall a. 
Roman arfdi, which ]>r()tects tlie weak spacer in that wall." There is 
another inpjoitant diircrciice ])eiwccn this op('ration and Dr. AlacEwen's, 
for wher(‘as Air. Bisliop cuts up tlie anterior wall of the inguinal (’anal to 
carry on his manipulatioiis, Dr. AlacEwen preserves it and performs a great 
part of liis operation under the aponeurosis of the ext(uaial ohiique.* 

Bassini's and Halstead’s Operations. — An opcM-ation of a somewliat 
dilferent type was {published by Bassini in 1890, hut liad been perfurmed 
by him sima* 1884. The (‘ssriutial h^ature of the operatioji is the com- 
plete restoratio]! (;f the ])osterioT wall of the inguinal canal. Tlie s])er- 
inatic cord is made to traverse the deeper la^'Oi.s of the abdominal wall 
at a higher level than before, so tliat it no longer enierg(‘S at the old 
hernial aperture, which can he i^miplotcly closed. To carry out this 
operation the apommrosis of the external oblique over the inguinal canal 
must be freely divided. An ojieratiou (’lostdy rcjsemliliiig this in 
i»rm(U])lB was bro\ig]it liefore tlui prof(‘ssion about tin* saimi time by Dr. 
VV. 8. Halstead, t 

M‘Burney's Operation, — Dr. ATHhirney supjjoses that a firm cicatrix 
will lie the best protection against rclapst’, and to “insure tin* formatiou 
of douse cicatricial tissue throughout th(‘ wlioh'. length and dei>tli of tlie 
canal, the wimnd is carefully packed 'with some dressing down to the 
very bottom, that is, down to the transversalis fascia below, and to tlie 
peritoneum above. Tlio saiiio idea was conceived and c.arried out by 
AT. Theophile Anger, in 1887, and by 8cliede at Hamburg. After liga- 
turing the sac! at the inmu’ ring and excising it lielow tin* ligatnr<‘, the 
edges uf the skin are inverted and sewji to tlie e<lg(‘s of the dt^ejier 
tissues to keep the wound patent. The gap is jiaeked throughout with 
gauze, ami tliiis healing l>y “ the second intention " is obtained. This 
operation d(\serve.s coiili deuce if it can he sliown that the scar preserves 
for a long period of years its firm, unyielding character. The metliod 
has heem practised in Ameri(^a, and lias been termed by Dr. Abbe the 
best now in vogue, and is esteemed by liim as superior to AfacEwen's. 

* In some cases MacEwen divides the anterior wall of the inguinal canal, 

f Among the operations introduced in recent years may be mentioned the “ flap- 
splitting operation of I)r. B. E. Hadra. (See New York Med. Rec., 1891, vol. xl. 
p. 620). 
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It is not, ]iow<^vor, adiniited 011 all liaiuls tliat a cioatrix formorl from 
graiii^ations is tlu*. most (Itirahle. MM. ToiTi(*r ami Lucas Chaiu- 
pioiinioiM3 are strongly of a (Mxntrary opinion, Jiml the latter gives the 
proferouco to scars ol)tain(Ml from healing hy tlu? (irst intenti(*n. Looking 
to tlic clianges that time works in all scars hy thinning ami softening 
tlieni, even wlien tln^y liave been formed from granulations, it is not 
im])rol)ahl(‘. that a more exte.mlcil experience will reveal defects in Dr. 
Mtllurncy^^ ojjeration not at ))resent manifest. 

Dr. Niehans' Operation. — A sojjiewhat novid method of strengthening 
the parts at the, inner ring was adopted 1)y I)]‘. ISieliaiis, and is di-serihed 
hy Dr. Zesas. Wlnui the inner ring had been sntnrcMl, a large layer of 
the periosteum from a dog’s tibia was placed over that area and iix(‘(l l)y 
Kstitclies. After recovery, a. (irm, ttmse tissiu* was felt to 0(.a*upy iho 
region of tlie inner ring Avhich did not j'irvid any impulse on cough. 

Operations on Hernia in the Tunica Vaginalis. — All who Imvo ])rfu> 
tis(Ml o|.)erations involving the rmnoval of tlui hernial sac, hava*. itiet with 
mor(‘ t)r less diflienUy when the viscera have oeeiipied tie* tunica vagi- 
nalis. Tlie clos(i adliesion of th(‘. .spermatir* cord to th<‘ back of the serous 
sac mak(‘s th(3 separation of these two structures laborious and soimdlme.s 
impossi])lo. Ii\ (ualcr to (*A'a(h* tlie dillhaiUies hence arising, Kraskii 
(1882) sngg(‘,sted that the testis should he reim»ved witli the sac, but 
this pro[>osal, in cases wiicn* tin; testi.s has rea(‘hed its normal develo[)- 
mciit, has not mot with approval. 

Wlnui the t(;stis is retained in tin; canal or just outside it, and i.s 
small and v(;ry sensitive, many innv an; in favour of nnnoving it during 
the opm'ation, and all the more; as these impcrfei't organs an* [irolxilily 
sterile. Jlnb it is vmy seldom, as before olisorved, iliat a testis, arrested 
in its developnn'iit, giva'.s ris(* to uneasiness or interferes Avitli the usi; (»f a 
truss. X(;vertheh;ss surgeons secik to justify tin; removal of these testes 
on the grounds that they give rise to suirering, and tliat nu instrument 
cannot he Avorn ov(*r them. It apjK'ars to me very ])nd)ahl (3 that too 
little iittention 1ms heeii [laid to the management of trussics hy tliose 
Avho liave ditllculty in applying them in these cases. Whether tlie 
testis is Avliolly or jiartly Avithout function, it is an organ that a jiaticnt 
is seldom Avilliug to lose, and it is very doulkful whether its removal 
aids in any material degree the ultimate r(;sult of the operation. 

The difficulty of isolating completely the serous sac in hernia of the 
tunica vaginalis has heen iin;t in various Avays. Soiim;nlmrg and other.s 
excise a part of the sac and leave the peritonenm on the spermatic cord 
uiitouched.‘*^ MacEAven first isolates the sac from its eonnoctions in the 
inguinal canal. He then opens it and divides it transversely into an 
ujiper and a loAver ]>ortion, hut this incision stops short of the cord. Tlie 
loAver part of the sac is sutured and forms the tunica vaginalis ; the 
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upper part is pullo<l down as far as possible, and is split behind longi- 
tudinally so as to allow the cord to escape. He then deals in Ins .usual 
manner with the free part (d the sac which is anterior to tlie longitudinal 
incision.^- 

Nicaisc pointed owi that the tunica vaginalis consists of the fibrous 
sheath of the cord and a peritoneal lining, that the latter is always 
thin, and gonerall}'' separable from the outer tunic 'whicli conve^ys the 
stru(‘tiircs of the cord.^-^ He admits, however, that the sejiaration of 
the serous from the lihrous tunic in some eases is impossible. 

Kichelot * ^vent further than this, and maintained that the serous 
lining of the tunica vaginalis can always l)c isolated, and ('risily ivsolated, 
l)rovi(led tlui peritonenm alone'- is dissected. This statement still awfiits 
confirmation. 

For tlu).S(‘ who ex])erience difficulty in separating the sac from the 
cord in liernia, of the tniiica vaginalis theni is a method which appe.ars to 
have been suggested by Czerny under the nanu'. of “inh'-rnal suture of 
the liernial sac,” and to have l)cen adopted by Hahn,^^'' Nicaise, .Julliard, 
Terrillon, and otliers. Tbc sac and cord are separated as higli n]> as 
possilih’, and the sac, after being opened, is sutured at tlu'- inner ring. 
A number of interrupted sutures arc passed through the sac walls at 
different levels, so that it has tlie appearance of being quilted. The 
sutures of course avoid the spermatie. cord. Tims the wlioh'. of the 
tunica vaginalis is ohliterated from the inner ring tlownwards. Tlu'. walls 
of the canal and the external ring can be afterwards approximated. 

The Choice of the Operation. — If there is any difiiculty in making 
choice of an operation, it evid(uitly arises not from a lack of ojierations, 
hut betiause not one of the o[)erations commands the uiuversal confidence 
of the profession. The choice between the sulKUitaneous and the open 
o])eratioiis must b(‘, (considered as already decid(Ml, and there', is no 
necessity to recapitulate the re;LS(ms, which are', sufficiently obvious, for 
preferring the methods l)y ojeen woiiiid. 

It is often pl(*aded by enthusiastic rupture-curers wlien tlieir (jases 
rel}i])se after operation, that the patiiuit is in a l>ett(ir (‘-ondition tliaii 
lieforc, and that his hernia is more easily controlled. This is undoubtedly 
true, but the })aticnFs state varies in tliis respect according to the opera- 
tion which has been performed. I will liere adduce the evidence derived 
from the relapsed cases that have visited the Tiaiss Society from time to 
time, to show the great supciriority of the opcui wound operations over 
the subcutaneous in ameliorating the rupture when they have failed to 
cure it. 


Richelot excepts some cases in which the gut is adherent to the sac. 
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^ TAIJLE XXYJI. 

Table of CascH uiion iclilrh operations for the Radical Care had been 
done^ s] to icing tlidir coiidilioii on riMing the Truss Sorieltj. 


Wiitzora operation , 
Wood’s operation 
Operations hy open wound 


No Pro- 
trusion. 


iJuboiiocelo. . Hcrotal. 


16 

51 

2S 



reruontaj^o of 
Scrotal. 


S0.2 

67.1 

40.0 


Tlic most oommuii o]>eratioiis of sul)cutan(‘oiis dass whidi liavo 
Ijceu (lone in this (.‘oiintry are Wiitzer’s and AVood’s. ()f eases lliat 
have relajised after Wiitz(‘r’s ojxn'atioii ami have eojne to tlm Truss 
Soci(;ty, 59.2 \‘>cr eiuit. were S(U‘otjil. In like manner, 46 cases of rela|)S(^ 
after oj aeration hy tlie la,t(? Professor Wood himself, and 30 by other 
surgeons (76 in all), liav(‘ ]>een treated at the Soeicdy, and 67.1 |)er cent. 
'vver(} scrotal ; wliereas of 70 cases of o))eration hy o])eu wound, by 
various surgeons, which afterwards r(*quired a truss, only 40 per cent. 
Averc scrotal (sec Table XXAvlL). Tlnise figures give some indication of 
the (ivil plight of thos(i wlio have not been cured aftei’ eithei* of the 
subcutaneous opcirations abo\ e quoted. 

The propriety of opening the Sac in oj)craiioiis for cure is very game- 
rally ackriowledgtMl, for Avitliont d<ung so it is not always ptjssible to 
make. sur(^. that all the viscera have he<*n redinaMl. liiisch met with ii 
('ase which emphasises the inq»oiIancc of taking this precaution. AVlien 
(>]»eratiug on a l)oy 2:[ years of age for riglit inguinal Iieriiia, In^ liga- 
tured tlic saii before o])Bniug it. AVlien the sac Avas incised 1)<‘Ioav the 
ligature, the ap]>endix vormiformis Avas found ineluded hy it. He 
rel(*ase(l and returned the appendix. Some time afterwards lie p(U’- 
formed a similar opeiA'ition on tlie left side. On opening the sac, he 
found the a]>})(uidix Aanniiformis again included in the ligature and 
adherent to the testis.'*'-' 

Conditions essential in Operations by Open Wound. -As it>.gards, 
then, tlie clioiee of operation, it is adAusahle to jicrform one of those Avith 
free incision, and in whie.li besides the sac is laid o]>en. It is now 
generally considered an essential element of success that the sac should 
he obliterated at its liighcst point, so that no peritoneal recess may l)e 
left as the starting-pioint of a iicaa^ liernia. The (dosure of tlic walls of 
the canal and outer ring is frequently hut not universally adopted. 

The Safety of the Operations. — AVIien it is necessary to choose 
between the dilferent operations AA’hicli fulfil tlie above, condifcious, the 
decision is hy no moans easy. They are all on the same L'vel as regards 
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(Liiigor to life, for they are all unthu' the cegiKS of tlie aseptic treatment. 
The death-rate is now very small, and is probably still diminishing, 
Richelot quoted 140 cases, *" aiid Staiimore Jlishop 199, without a death, 
^lacltwen did 52 without a fatality, and Bassini o])cratcd on 216 persons 
witli one death. *-' Svensson and Erdmann report 106 cases, ^vhich were 
not selected cases, with only one death. llaidentludler, in 1890, gave 
the statistics of 93 eases from Billroth^s practice in which the death-rate 
was 6.7 j[)er cent.’^\ At three of tlie large* London hospitals of late years 
the rate has bemi 7 ^ler cent.''*' P(*rhaps M. Lucas Championniere is 
right wlien lui says tliat it is “ not an operation for every one ; tliat 
it is harmless in the hands of a. trained surgeon, Imt disastrtais under 
opposite conditions.'’ 

iMr. Mitchell Banks, who has followed ^ 1 . Cl lainpionniere in making 
that useful division of cases into (i) ‘‘moderate-sized hernia>, and (2) 
very large and enormous hernice,’’ has shown tliat the danger is very 
slight i]i the first class, but very consideralile in the second. 

The Efficacy of the Operations.— If there is little diilerenci* bedweeu 
the o[)erations in resjjcct to their safety, there appears to l)e eipially little 
in respect to their elficaey. According to the statements of those who 
very often })ractise them, ami to the experience of most surgeons, they 
all, as a rule, cure for a certain time. Tlie duration of the cure is quite 
unknown to us. 

Unsatisfactory Nature of the Evidence as to Efficacy. — Tlie evidence, 
hrouglit forward by one surgeon after another in favour of these opera- 
tions, is always of the same (diaracter. A iiumlx*!* of cases are given 
in wliich tlie operation has been performed, find in which the result has 
been watched for periods varying usually from a few montlis to four 
or five yeai’s. Very few cases in each scries are under oliservation so 
long as live years. For the patient changes bis residence or declines 
to sliow himself. ]\L Terrier on one occasion wrote to twenty -live ohl 
patients, and received only two re[>lies. It must not he sujiposed that 
a patient is cured because be does not comiJ for inspection. The relapsed 
cases at the Truss Society have almost all been askeil if tliey have visited 
the operator to show him the result. In the great majority of cases they 
prefer not to go hack, and very often, alas, exjjrcss themselves, as if a 
deception had been practised upon tlieiu. It is much to be regretted 
that patients should feel this reluctance to face the oiierator again, for 
in consequence the surgiion is apt to form too favourable an opinion 
of the efficacy of his plan, Sometimes a patient, aftiu- remaining cured 
for a number of years, passes from under observation and again becomes 
ruptured. For these reasons statistics, like those of the late Professor 

* St. Thomas’a Ho8p., from 1884-1889 inclusive ; St. Barthol. Hosp., i885-i89a 
inclusive ; University Coll., 1885-1888= 157 cases and n deaths. 
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Wood, are quite misleading wliere ]nany eas<;s are eut(‘r(?d as ernes wliieh 
hi^ve since relapsed. 

All that we arc able to say of the optu-alions, involving eoinphito 
removal of the sac, is that they all give iirimnnity to a eta'taiji mimber 
for a certain time. We liave not the moans of distil iguisliijig betwiien 
the merits of tin*, different operatioits in regard to tJie frecpiency and 
durability of the cure ; and th.er(^f<.)re, beyond tlie conditions already laid 
down for the operation, the surgcMuds choice must be deterTnim‘d, in the 
absence of facts wherewith to guid(> it, by infeixmco or pr(q»ossesjsion. 

Divisionof the Aponeurosis of the External Oblique.- lief ore leaving 
the subject td tlie choice of operation it may not l)e unpi*ofital>l(‘ to con- 
sider whether the divisioii of the aponeim)sis <vf tlie external (>l)li(^u(^ is 
advisalde. The majority of opca-ators preserve, the. tendon intact. The 
justification for dividing it is that therehy the liighesl point of tlie neck 
of the sac caji Ix'. reached, and no [xu’itoneal recess is left to form a future 
rupture. On the otlicr hand, the power of the inguinal cajial to lecover 
itself, when the viscera are kept for a time rediieed, is well recognised, 
and it is ojx.ui to (piestion whether tlie wall of tin*, canal formed of 
normal tissue is not more resistant than one traveu'sed hy a scar. Again, 
after the o[)eratiou for strangulation, wlnu'e it has been necessary t(» cut 
up the aponeurosis of the external obliqiu', 1 liave observed that tlie 
abdominal wall at that part is geiun'aliy weak and disposed to lailgf', 
which is not, as a rule, the case when the aponeurosis has lieeu sjiared. 

Operation on Femoral Hernia.- -In regard to femoral hernia, all th(‘ 
operations wliich are limited to extirpating tii(‘. sac (*an be }>erfornied 
upon it, lint the closiui*. of tin? hnnoral ring can hanlly be made efrectually 
on account of the [proximity of tlie femoral vein. 

The Indications for the Operation. — Among tin* indications hu* the 
cui'e of hernia are two, which give rise to no eontrovei’sy, and may ].)e at 
once disposed of. Iii iiTcducible ruptures, wlieu other means have 
failed to return the parts, aji operation is now generally recommended, 
and most surgeons coml)iue with tin?, proceedings for lilK^rating the 
viscera an operation for closing the ab<Iomin<‘d optming. The cases in 
whicli it is dangerous or especially difiicnlt to inter}>ose are noticed at 
the end of the last chapter. During herniotomy for strangidation, after 
reduction of the parts, a curative operatio]i is now the rule. Those 
cases, however, must he excepted (i) in which gangrene has occurred, 
and it is not prudent to close the abdomen ; (2) or in which, though the 
bowel is put back, there is doubt as to its integrity ; (3) or in AvJiich 
tlie patient is in a condition so prostrate, that it would add to his danger 
to prolong the operation. 

Whatever divergence of opinion there may he as to the kind of cases 
which call for an operation, there is iioiie in regard to the unfitness of 
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aged and cachectic individuals. Albuminuria, diabetes, advanced tuber- 
culosis, Ac., dis(iua]ify for curative operations. 

Little cinldren also are by many surgeons considered exeiupt, because 
their ruptures improve so readily under the use of a truss. No doubt a 
little patience is sometimes needed to get them into order. Uncon- 
trollable ruptures in children under liftcen are very rare ; to me, indeed, 
they are as yet unkiunvn. I hope it doe.s not imply any lack of charity 
to say that one can measure with fair accuracy a surgeon’s skill in the 
management of trusses by the number of curative operations lie performs 
on cliiklren. 

Hernia in tlie tunica vaginalis, with ectopia testis, is very often 
included among tlie cases requiring operation. It has already been 
remarked that th(‘ ectopia doe.s not generally give rise to trouble. 
Among thii 468 pc'r.smis referred to in Chap. VL, with misplaced testis, 
not one was iiicommode<l by the a|)plication of a truss. 

Uncontrollab](i ruptures of adult life, or incoerculde ruptures as the 
French call them, are commonly deeined suitaldc for operation, and in 
such oases curative procedures arc of great value. A j)atituit sometimes 
siiflers very mu(*h from the slipping of the rupture below tlic truss ; he 
may have others d(‘pendent on him, and he competed to Avork, hut can 
only work in misery. He has to choose betwecui an operation or going 
on, as best be may, till lii.s truss gradually inqu’oves, and at length con- 
trols his nq)turc. Some of tlicse pathuits i)refer the operation, yet, 
.strange to say, many more prefer the slower process. 

Tlie hernia) most dilhcult to control are those of j^^u'sons hi broken 
health, and it is just in these that the dangers of the oi>eratioii may 
deter us. 

Operation on Hernia easily controlled. — In the cases hitherto cited 
as suita1)le for operation the hernia has been a grave incommodity, but 
now it i.s needful to inquire, if the operation is permi.ssible iji those 
whose licrnioR are easily (Controlled liy a truss, and who suffer no incon- 
A'cnieiKce lieyond the presence of the instrument. We are occasionally 
solicited by a young man ardently desirous of serving his country in 
the army or navy to deliver him from a rupture. The danger to life in 
a youth Avith good health is .so inconsiderable that it may be neglected, 
and fcAv surgeons Avould refuse to satisfy such a request. But in other 
cases, where it is not ineuml)ent upon the patient to be Avithout blemish, 
and Avhen l^y tlie aid of a truss he can do all that other men can do, 
the propriety of operating is more doubtful. If surgeons Avere divided 
into those Avho regard the operation as admissible only when the rupture 
is a serious incommodity, and into those avIio regard all ruptures as fair 
sulijects for operation, about tAvo-thirds Avould be found in the first 
category, and one-third in the second. This difference of ojiinion pro- 
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bably depends in gi^'at measure on the view wliieli the sin*geou takes of 
the result of the operation. If he believes that his operation will effect 
a radical cure and release the patient from a truss for tlu? future, it is 
not surprisiiif^ tJjat lie recommends it to tlie rupturiMl generally. 

But the majority of surgeons, with tlie eviden(H‘ as yet available 
before them, are not able to assure the jjatient Ixdorehand of a permanent 
radical cure. If tlio patient w(*ars a truss after the operation, he may be 
fairly certain of having no mon; trouble with liis rupture. TTudouljtcdly 
many persons remain sound after operation for long ])erio(ls without a 
truss, l)ut rela]).S(‘S are freqmuit enough, and, as I have pointed out, they 
are not always made known to the operatin'. It must be very diniciilt, 
therefore, when in tr<»aty with tluj individual patiinit, to deal honestly 
with him and to promise liim a radical (uire. ^loriiover, tlie surgeon 
cannot forgot, when promising Iiis jiatient a radical cure, that a jxu’son 
ruptured on one side is likely to be aft(‘-rwards ru[)tured on tlie other. 
Among single inguinal lierniie in males, 36.1 [)cr cent. Ix'come douhle 
(see Table I.), so tliat, if one inguinal hernia is cured, the* cliance is 
greater than i to 3 that the otlnw si<le will be ultimately .afriH'ted, and 
that the patiimt must again have rec.oursi*. to a truss. 

Use of a Truss after Operation.-- -Burgeons differ also in their treat- 
ment of tlie eases after operation. Bonie wholly rejixd a truss ; many 
use it ; otliers, who dislike the name of truss, use some substitute for it 
which sujiports a pad.* The majority apply some artificial supjioi’t after 
operation. 
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CHAPTER XXVIL 

ON CONGENITAL U^MBILICAL HERNIA. 

Umbilical Hernia develops before or after the fall of the Umbilical 
Cord. — III iiifajits, tlio horniie whidi apjK^.ar at tlio nmlaliciiK are of two 
kinds, and may l>e distingiiislied as tJn»sc wliidi form bidore and tliosi; 
whicli form after the fall of tin* umbilicial cord. 

Congenital Umbilical Hernia. — Tin* first are truly congcuiital, and take 
origin at an early jieriod of iiitra-iiterine life*. They ai’e variously named 
Congenital Umbilical ilernia, Omphalocele Congonitalis, Hernia Funi- 
culi TJmbilicialis, J'lctopia Viscerum. Under normal (iircumstances the 
intestines up to the end of the second month of fcetal life are outside the 
abdomen, but at the biiginning of tin* third month, wlien the omj)halo- 
enteric. duct with(*rs and s(‘parates, the viscera appt'ar to rcceih*, and the 
abdominal wall clos{*s over them. If these changes in the })osition of the 
intestine do not take jdacc at tlie usual time or to the full (vxteiit, tin* 
child is l)orn witli a congenital umhilical licrnia. This is not a hernia in 
the ordinary ac(;eptation of the t(?rm, for tin? conhiiits of the sac, as 
ilalgaigno ol)S(*rv(*d, havt? n(*V(*r 1 )eeu within the abdominal cavity ; * but, 
in accordance with long standing enstom, it will lx? d(*scrib(*d Inu’c? along 
witli the true umbilical ln*rniu. 

The Three Divisions of Congenital Umbilical Hernia.- -J^r the, pur- 
poses of tliis work the congenital umbilical Iientire may lx? considered 
under thrt?e classes : — 

1. When the gap in tlie abdominal wall is small ; hernim of the root 
of tin? cord. 

2. Wlien the gap is of moderate size, ; sacculahnl ]i(?ruije. 

3. AVlien the deficiency of the abdominal wall is very great ; even- 
trations. 

First Form — Hernia of the Root of the Cord, — In its simplest form 
it presents itself Jis a mere thiekeniiig of the uml)ilical cord at its attach- 
ment to the belly. This part of the cord is then lined by a divorticnlum 
of the parietal peritoneum which contains a loop of gut, or, it may he, 
only a Meckebs diverticulum. There have fjeen cases, which were 
described by Dupuytren and others, whore the enlargeimmt iit the root 

* “ Here the hernia dues not deserve the name, for we are not concerned with 
viscera escaped from a cavity, but with viscera which have never entered it.” 
Ruysch remarked on this hernm, which had been called hernia uinbilicalis, that “no 
hernia can be called umbilical before the umbilicus exists.” ^ 
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of the cord was so insignificant that tlio midwife placed the ligature 
around it, and thus occluded a loop of intestine.- In like manner a 
Meckel’s divtndiculum has been divided ami a fiucal fistida formed.* 
Second Form — Sacculated Hemiae. — AVdien the defect of the ab- 
dominal wall is greater than that just described, the coverings of the her- 
niated parts are still of the same nature. Around the edge of tlui opening 
the skin is slightly raised and passes al»ruptly into the amniotic layer, 
which, together with tlic peritoneum, forms the investment (d the sac. 
Between thesi^- priuci[)al layers is found som(‘. scanty connective tissue 
or even a membrane of considerable density, containing aponeurotic 
fibres, the “ textus tendinosus” of Soemmering, wliich is derived from 
the imperfect liiiea alba and adjacent muscles. On account of the tliin- 
ness and translvicency of tluar coveriiigs the viscera can gemu'ally be 
seen through the wall of the sac. The dimensions of the swellijig are 
sometimes considerably increased hy a collection of serum hetwcM-n the 
layers of the sac wall. Cruvelhier has a coIouimmI plate sliowing tins 
condition. The iimhilical c.ord enters the Jierjiia gtmcrally at its siunmit 
or in tJie middle lino Ixfiow the most prominent part ; fre(piently to the 
left, and very randy to tlui right of the middle line.f Tlie V(?ssels 
travel for a greater or loss distance, according to the point of insertion of 
the cord, between the membram^s of the sac bcdorc^ ent ering tin? abdominal 
opening. The umbilical vein is oft(m placed to one side <.)f tlie mid-line, 
most frcHpieiitly to the left. In Jidlianl’s case its c()iirs(‘ to the liver 
was so short that if reduction liad been attemptetl without oi)eiiing the sac, 
the vein must have been ru])tur(Hl.’^ The arteries not uncommonly deviate 
from the normal j^osition, and may both run on one and tlie same side, 
usually tlie left. Tliere may be a single artery, though this is also iiiet 
with wlioii no malformation is present. Ahlfeld in 8 cases found a 
single arteiy 5 times, and he quotes Otto, -wlio had 4 cases out of 1 1 
wdth a single* artery.*^ In the cases where the d(ifect Avas not so extreme 
as to make life impossible, tlie size of th (3 sac varied from that of a 
walnut to tliat of a cliild’s heail. In rare cases the dimensions Avere 
even greater. Among 43 instances the tumour Avas most commonly 
about tlie size of a cricket ball. Its shape is not always uniforni, but 
may be quite irregular. The outline, is, however, ge-nijrally rounded, 
thougli constricted mor(i or less at th<j bascj of attachment; and this 
constriction may be so considerable that the sac hangs from a slender 
])edic]o even Avheii all the viscera are contained in it. 

* It does not come within the scope of this work to describe those cases in which 
MeckeVs diverticulum remains patent at the umbilicus, and bccoinea inverted and 
may be accompanied by prolapse of the bowel (see Barth. Arch. f. Clin, Chir., 1S87, 
voh xxvi. p. 193). 

t In 36 cases where the position of the cord was noted 18 entered in the middle 
line, 13 to the left, 5 to the right. 
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In tlui majority of eases it is somci part of the iiit(?stiiie that foi’ins the 
(jon tents of tlie sac; sometimes a part of the liver accompanies tln^ intes- 
tine, and in about an equal inim1)erof cases tlu? liver alone is protruded.* 
The very large licrniai contain, in addition, tin; s[>leen, the stomacli and 
omentum. Dr. Jacobus found also th(3 l(;ft kidnt;y and a ])art of the 
iit(‘riis in tin* sac.'' It follows, of necessity, that wjuMi tlie intestines are 
so far from their natural position, the mesentery must l)e longer tlian 
ordinary. This condition is so constantly met with that it appears to 
have suggested to Thudichum to attribute tlie cause of tliese inalfornia- 
tions to a redundant nieseiiteiy.^ The attacIniKuits of the liver are not 
jnaterially altered when only a small j)art of the organ is cixtmaial, liut 
when iu;arly the wliole liver is in the sac, though the su.s[)ensory liga- 
ments remain, tin; coronary ligaments are wanting. The diapdiragm in 
tlie latter instanci; is low, and may have its coiive.xity dowinvards, or it 
may be defective, and the heart may occupy tin; liast; of the sac. 

The diih;reiit slnqjes whidi the liver takes in these lu;rnia; are easily 
conceiv('d, if W(; assume that the walls of the belly (dose up around it 
liefore tlie 'whole has reti‘(*ated witliin that cavity. The organ tlius 
becomi's dividcal into two [larts connectted hy a constricted portion wliicli 
[)asses through tlie op(;uing in the abdominal wall. The external part, 
therefore, may be a nnua; tongue of the liver proceeding from the lower 
(.‘dg(;, or it may bo tin; anterior part of the organ or a whole lobi;. In a 
<.*aso d(*scribed by J. (1. Bcdiiiilei', th(» sac contaim;d almost tlie ivliole 
organ, wliich was nearly sjdnnmal in form, wliilst a small pc'ar-sbajied 
part was LJt w'itliin the belly." Tlertlielot found only the Spigelian lolie 
within the ahdomen.^ Ihit thcr(‘ are still cases where tlie whole organ 
is outside the alulominal wall. This had ha[)])en(‘d in a child, liorn at 
term, dissected l)y iMaiTiipies, whosi^ descrijition gives such an excellent 
idea of tliese cases that I will quote it at length.-* 

“In tlie low(u* |)art of the epigastric region was a large; hernial pocket 
whicli iloat(Ml from side to suh; on the lielly wall. Tins was possilde 
because it was constricted at its jhiiction with the belly, when; the ptslicle 
measured i inch am'oss. The tumour had very tliin walls formed of peri- 
toneum and epidermis. It was exactly round, 14 inclH;s iu circainiference. 
The uinhili(;al cord was attached at the lower ])a.rt of the front of the 
sac. The vessels iiasscd between the layers of the sac wall njiwards. 
The umlnlical yein at tin; upper part of the sac dipped to enter the liver, 
crossing behind the umhilical artery, still Tietweeji tlie layers of tlie sac 
wall. The arteries proceeded u|Avards and then liackwards to reacli the 
aperture in tlie abdomen, and then descended to tlie pelvis. The sac 
contained the liver, sjileen, stoinatdi, pancreas, much mesentery, and all 

In 47 cases, the intestine alone was in tlie sac 2S times, the intestine .and liver 
9 times, the liver alone 10 times. 

Q 
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the intestines. Tlie liver was at the right iip|)er part, not connected as 
usual with the diaphragm. The spleen was at tlu; left upper ];)art ; the 
cpecum at the right lower part. The colon ascended, and crossed to the 
left and descended in a curveil course on account of the sliapi*. of the 
tumour and entered tlie holly to reach the pelvis. Tln‘ urachus ended 
at the lower edge of the umhilical o]Kniing, wliich was a large inch in 
diameter. The ahdominal wall and skin came up to the edge of the 
o[)ening. Through it passeil the vesselvS ahove-meutioned, the mesen- 
tery, the lower end of the tthsopliagus, and the descending t‘olon. The 
diaphragm was convex towards the abdomen.” Tliis is l)y no means 
a solitary insiaii(‘o in Avhich so large a hernia lias esca[)ed hy so small 
an 0})ening. 

Eventrations.— Wlien tln^ ga|) in the ahdominal wall is very great, 
the conditioii is termed evemtration or ecto}>ia visc(‘rnm. In the liighor 
grailes of the anomaly nearly all the muscular and tendinous ])arts of 
the ahdominal wall may he absent, ajid the cavity h(; covered in l)y tin* 
foetal mcnihranes. The umhilical cord is usindly short, hut it may bo 
of natural length. In other eases the umbilical cord is wanting, and 
the placenta is a|)plied to and forms part of the wall of the belly, wliieli 
is closed in the rest of its oxhmt hy the meiuhranes.’^^ Tlio sac is a])t 
to he rent in these cases either Avhilst the (diild is in utoro, Avhen the 
vlseora float free in the amiiiotie fluid, or during parturition. 

The eventrations are often, if not generally, aeeom])aiiied l)y a flexion 
of the spinal column, so that the head aiid buttocks come into proximity. 
As the defect in tlui al)duminal Avail is not generally exactly central, Imt 
more tissue, as a rule, is absent on one side* of tli(‘ middle lino than on 
tlie other, so the eoiiAXxity of the Ixmd in the spine is directed toAvards 
the part Avhere the defieiem^y is greatest. When the defect in the 
abdomen is on one side of the middle line, the flexion of the sj)iiic is 
altogether latciral. Wlien the dedect involAXS p.aris on lioth sides of tin; 
mid-line, l>iit more on one side than the other, the flexion of the spine 
is intermediate hetAveon retroflexion aiid laterjd flexion. It is much to 
})e regrette<l that the condition of the spine is so seldom noted hy authors 
in their records of congenital umhilical hernia. Among the cases which 
form tlie s(?eond of the classes into Avhich I liaAa^ divided the subject, 1 
have not found it stated that the spine Avas flexed even Avlicn all the 
viscera Avere outside the aljdomen in the sac. 

If it Avere safe to assume that Avhere no mention is made of flexion, 
no flexion of the .spiiie Avas ]>resont, it Avould apiiear probable that the 
flexion is related to the size of the gap in the abdominal Avail. Dr. 
Dakin has pointed out that flexion of the spine is not necessarily asso- 
ciated Avith the position of tlie viscera. The original cause of the flexion 
of the column and of the accomiianying defects in the anterior part of 
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the body liius ])t*cn traced l)y the latter Avritcr l)y means of a very able 
argument to an arrest in the dev(‘lo[)inont of tlie bind givtd^ 

I may Inn-e briefly refer to tliose rare eases of umbilical Innaiia Avliich 
accompany extroversion of tlie bla(bb*r. Tliese bernia? also aj)pear to 
be commonly assoidated with defects in tlie develojnnent of tbe groat 
intestine. 

Congenital Umbilical Hernia with other Defects. — It lias already 
been mejitioji(‘d inc-ideutally tliat otbt'r defects fre(|ii(mtly accompany tbe 
cvimtrations, and tbes(‘. debicts not only befall tlic abdominal organs and 
spine (si)iiia liiiida, Xc.), but all jiarts of tbe liody. In some of the 
umbilical hernias of less severity than tlie ectopias, malformations of tbe 
intestine or of otbm* jiarts are also ju-escnit, I ait in a largo numlier of 
cases then* is no imperfection of tbe Ixnvel or of any otber [lart of tbe 
body lK\sides tliat involved in tbe bernia. 

Position of the Aperture of Exit. — In e.ongcnital umbilical hernia 
the 0]»eniug in tin* al)d(*minal ^vall is usually, as tbe name imiilies, in 
tbe rc^gion of the. lunljilicus. It may, howiner, l>e altogether to one side 
of tbe middle lin(‘, as in the cas(‘s of Klsliok,^- Amyand,^*^ Jacobusd^ 
Eastwood,^*'* and b^sealier,^^’ lloin mmitions a ease, shown to him by 
l-\)iiis()tte of Dijon, of a new-liorii child at term wbicli had an oblicpie 
o].)enii)g in the right side of tbe alidoineii, extending from tlu' eartilagi* 
of th(' tenth rib to aliout lialf-an-ineb lielow the insertion of umbilical 
cord.^” Tln^ sac contain(‘d the liver and all tbe intestinos. 

The Size of the Opening vnri(‘s within wide limits if tin* Mdiole series 
of those cases is considered, as it ranges from a eojiijilide abscaicc of the 
front of the abdomi'ii to an aperture not more than halbamincb across.* 
In 13 eases, where tbe fact is noted, the opening in ro of tliem was 
between 1 and 3 iuelies in diaiiietcr. 

Cause. — Tlie statement of tlui <*arlier writers tliat tln^ abdominal 
muscles are delicient to a greater or less (extent in tbe.se taisos (Kuyscli, 
liieliter, S(.*arj>a) has lieen contradicted by later autliors, wlio bold that 
tlie ri'cti are merely displaced. Criivelliier maiiitaim'd tliat llierc is no 
loss of siibstanc(* of tlie abdominal walls. Ribko gives a plate showing 
tbe divergence of the recti. Otto Hcbmidt .s;jys be examined four cases, 
and found no defect in tlie muscles. This diHerenee of o] union has 
iwobably arisen from tln^ observation of diberent tyj)es of eases. In 
the more eonimon forms whore tbe opening is from i to 3 ineb(‘S 
across, tlie defect may bt^ limited to the linea alba, and may not concern 
tbe adjacent musides. Very few olrservers, liowever, appear to bavi*, 
actually dissected the abdominal wall. Earie, wlio did so in a cas(* 

* In Amyand’s case the aperture was on the right of the umbilicus, and about half- 
an -inch in diameter. The prolapsed parts were a i>art of the stomach and part of 
the gall bladder, anti all the intestines except the duodenum and rectum. 
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whioli contained a part of the liver only, found that the oblique muscles 
could be isolated by dissection, but that it was impossible to define the 
recti owing to the tliiniiess of the abdominal wall. In cases where the 
gap is to one side of tlie middle line, it can luirdly be. possible that the 
muscles are perfectly develo[)cd. 

A^Hiilst inquiring into the cause of congenital umbilical hernia, it will 
be convenient to set asidti the eventrations which have already been 
suflSciently considered. 

At an early period of foetal life the external position of the bowel is a 
physiological condition. It is not at once apparent by what means the 
intestines are caused to enter the abdominal cavity, whether by the 
abdominal walls growing over them they are compelled to come in, or 
whether they are retracted, as is sometimes said, whilst the growth of 
tlie wall of the belly is coincident. 

The Protrusion of Parts not Normally External in Fcetal Life. — In 

these hernise parts are found, which are, at no period, external in the 
nonnal course of development. In some cases like that of Marriques the 
whole stomach, the liver, spleen, and descending colon are in the sa(i. 
This prolapse of so much more than ordinarily takes place in foetal life 
suggests that some force is exercised to push or drag out the viscera. 
And, moreover, not only is the mesentery longer tluui usual, but a rent 
has been found in it, not recent, as if caused during delivery, but of ohl 
date with cicatrised edges.-® 

Oruvelhier's Explanation, — (Jruvelhier hold that tlie protrusion is 
due to compression endured }>y the fcelus, or by a vicious position of it in 
the womb. He cited, as a proof, a specimen in tlie Ihipuytren collection, 
in which an eventration is accompanie<l by a lateral flexion of the spine. 
It has since been shown that the <listortion of the spine is rather an 
effect than a cause of the anterior deformity. 

GeoSroy St. Hilaire's Explanation. — According to Dubois, Geoffrey 
St. Hilaire was of o[»inion that the organs are kept i)utsi<lc by acMudental 
bands, and that thus the abdominal opening is unable to close.-^ An 
adhesion of one kind or another is found very frequently, but still a 
considerable number of cases possess no adhesions whatever between the 
sac and the contents. It is partly for this reason that Ahlfeld^s theory 
appears so ilefectivc, for he imagines that the intestines are kept out or 
drawn out l>y the persistent ornphalo-enteric diujt. 

Ahlfeld’s Theory. — In the majority of cases, he says, the continuous 
pull, which is exercised by the ornphalo-enteric duct on the intestines in 
the root of the umbilical cord, is the cause of these ruptures. But is not 
this continuous pull purely conjectural? It has not been demonstrated 
that the resistance of the intestines is less than the force of the imaginary 
pull of this ordinarily feeble structure. 
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In some cases tlie remains of the vitelline duct, more or less complete, 
are found attaching the intestine to the root of the umhilicial cord ; in 
others, slender hands pass from the same part of the sac to the mesentery 
and probably represent thci obliterated omphalo-mescraic arteries. Again, 
in other cases adhesions of pathological formation connect the viscera 
with the sac. ^Vs regards tlie persistence of the foetal structures, may not 
this be as much the result as the cause of tlie imperfect closure of the 
abdominal wall 1 It is difficult to determine the datt* of the patliological 
adhesions. If they are instrumental in causing or keeping up the 
rupture, th(?y must lie formed very early in foetal life. On the other 
hand, adhesions arc very common in all ruptures without taking part in 
producing them. 

Mode of Closure of the Linea Alba. — It must not ])e forgotten that 
many of the (longenital umbilical hern if® exist without any other defect 
of conformation and without any adhesions of the contents to the sac. 
In these (;ases nothing but the defect in the alidominal wall offers itself 
to explain tlie condition. If the closure of the abdomen is delayed, the 
viscera continue to grow externally in the din^ction of least resistance. 
The linea alba api)enrs to close lii\st from the pubes to the umbilicus, 
and afterwards from the eiisiform cartilage downwards, the umbilicus 
being the last to close. Were the whole s])a(ie from the umbilicus to 
the sternum open after the ordinary time of closing, and wc know 
that it may remain open and that the lissun^ may even involve the 
whole sternum itself, the stomach as it contimuHl to grow would fimi 
nothing to prevent its escape. In like mMiiner tlui liver and spleen 
might be developed outside tlie al)doininal walls. AVJieji the linea alba 
began to (dose downwards the o])ening would be gradually diminished, 
and, judging from the grooves found ii})oii the liver, the organs in 
certain cases must be subjected at some time or other to considerable 
jiressui’o. The old view that these hernue arista from an arrest of develop- 
ment, or, as it would seem, partly from arrest and partly from (hdayed 
development of the abdominal wall, is further supported by the occur- 
rence of unilateral hern if®. The modern theories liardly suffice to explain 
these cases. 

PreoLuency of Occurrence. — The frcqucnciy of congenital umbilical 
hernia has been estimated by Lindfors from the statistics of the Lying-in 
Hospital at Munich, which comprise nearly 21,000 births, at i in 5184 
children.25 

Diagnosis. — It seems hardly possible that any difficulty could be 
found in the diagnosis of this rupture. The only condition that might 
at first sight be mistaken for it is the so-called hydrocele of the umbilical 
cord. Doughty described a case of tlie kind in which a transparent sac, 
3 inches in length, hung from the root of the cord.^^ It was attached to 
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the margin of the umbilicus ami to one side of the cord for a distam?^ 
of I inch, and therefore tlic whole circumferencje of the umbilicus 
and cord was not involved in the attachment. The sac contained 2 
ounces of a straw-coloured fluid, and had no comuiiuii cation with the 
alxlomen. These cases are of very exceptional occurrence. 

Mode of Death. — Tlic cliildreii with eventrations are often not 
viable on account of otiier defects, or the sac bursts behm^ or during 
delivery. These infants, as Ruysch saitl, are carrieil from tlio womb to 
the gi’ave. 

In cases (d sacculated umbilical hernia the child so]vietimes survives 
when an (*xpectant treatment is adopted, but more commonly dies. 
The amniotic covering of the sac first becomes opa(iue, wrinkled, and 
dry. At its junction with the skin it begins to sc[)arate, and at length 
the whole membrane is loosened and cast off, leaving a granulating 
surface (peritoneum) whicli in favourable cases cicatrises. Hut when 
things go ill, as the amniotic cox'eiiug withers, the peritoneum inflamevS, 
and the peritonitis becomes general, or the whole sac wall perislies ])y 
gangi'cm*. Occasionally the sac bursts after Inrth. Sometimes death 
occui's with symi)t()ms of strangulation. 

Treatment. — The treatment of congenital umbilical bei*nia has ])ecn 
principally of tliree kinds : — 

1. The expect.ant treatnnmt. 

2. Treatment by ligature of sac at its havse after rediKjtioii of tin*- 
contents. 

3. Treatment hy laparotomy ; reduction after opening the sac, freshen- 
ing the edges of the oi)eniug and uniting tliem witli sutures. 

Dr. Lindfors, and after him l)r. Willis ^lacdonald,-" have investigated 
the; comparative merits of tliese {dans of treatment, «and l>oth authors 
concur in recommemding the last. Dr. Macdouahl gives 12 cases treated 
by compress and bandage, of which 9 died; and 19 treated hy laparo- 
tomy, of which 2 died. Some authors would limit the operation to 
irreducible hernia?, oy to those accompanied l>y symptoms of strangula- 
tion, but the danger of leaving tlie sac in contact witii the foetid outer 
covering appears to justify Lindfors’ recommendation tliat tlie treatment 
by laparotomy should be |)refeiTed to every other. 

It happens now and then that tlie space within tin; belly is so limited 
that Avhen the viscera are reduced the child sliows signs of suffocation. 
There is no option in such cases hut to adopt an expectant treatment. 
According to Tliudichuni, the liver, when external, is always irre- 
ducible, and an operation is required to release it. Sometimes the 
adhesions of the viscera are so close that it is necessary to cut around 
the adherent peritoneum and return it, still attached, together witli the 
protruded part. 
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OLshausoii reniov(Kl the amiiioti<*. layer of the sac wall and closed the 
(xlges of the opening over the iuioi)eiied peritoneum.*^® Macdonald 
recommends dissecting away the aiiinion and Wliartjjnian jolly before 
oj^eniiig tlic sac. 
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CHAPTER XXVIII. 

ON THE UMBILICAL HERNIA WHICH FORMS AFTER THE 
FALL OF THE UMBILICAL CORD. 

The hernitoe wliich form at the navel after the fall of the umhilical cord 
during the first year of life do not, as a rule, protrude for some weeks or 
some montlis after birth. 

Prevalence at Different Periods of Life. — They occur witli equal 
frequency in tlie two sexes up to ten years of age, thus ]irescnting a 
striking contrast to the inguinal hernit'e during the same period (Table 
XXVllL). 

Hetween tlie ages of ten and twenty years these ruptures may be said 
not to develop among males and to develop extremely seldom among 
females, and this slight difference is probably explained by some girls 
becoming mothers before the age of twenty. Not only do umbilical 
liernije not form between ten and twenty, as a rule, but those which 
arise in earlier years become cured before puberty is reached, so that an 
umbilical liernia in the second decade is very rarely encountered. In 
women these herni® attain their greatest frequency during tlie child- 
bearing period, and are more numerous between thirty-five and fifty than 
before. In men the rupture is somewhat rare at every period of life, 
4ind does not show after fifty the marked decline which is noticed among 
Avomen. 

The distension of the abdominal wall in the one sex by obesity, tind 
in the other by obesity and pregnancy as Avell, sufficiently accountvS for 
the origin of the rupture, and for the difference in the liability of the two 
sexes,* 

Relative Frequency in the Sexes. — According to Table XXVIII., 73 
per cent, of umbilical herniae are in females, and 26.9 in males, or the 
female cases are to the male as 2.7 to i. 

In regard to the incidence of inguinal, femoral, and umbilical hernia, it 
is evident that the latter is the least common in both sexes f (compare 

* The great enlargement which the linea alba underg(»e8 in pregnane}’ is well 
•exemplified bv an autopsy made by Oruvelhier on a woman who died soon after 
<;hild-birth. He found the linea alba 8 centimetres wide at tlie umbilicus, and 3 
centimetres at its narrowest part. 

t Sir Astley Cooper, however, rates umbilical as next to inguiiuil in frequency. 
On Her., 2nd ed., Part II. p. 29, 1827. 
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Tables I., II., and XXYIII.), but has a mucli liiglier proportion to the 
otlier ru])tures in females than in males, thus : — 


Percoiitago of Inguinal. 

Femoral. 

1 Umbilical. 

Males . . . . . 

96-33 

2.53 

j I. >4 

Females . . . . . 

500 

33-5 

15.8 


Structure of the Linea Alba and Umbilical Ring. — The opening in 
the linea alba, through wliich the foBtal vessels pass, is iilled by firm 
fibrous tissue? to Avhich tlie skin is adhorout on one side ami the oblite- 
rated vessels on tin? other. The strange l>elief entertained by some of 
the cclebrat(Ml surgeons in the last eentury that the hernia docjs not pro- 
trude at the umbilicus, but by an opening alongside of it, was occasioned, 
as Sir Astley Coo|)cr su[)i)osed, by their fijiding the scar of the navel on 
one side of the i)rotuberanco and not genie rally in the centre of it. The 
close connection of the scar to the lower margin of the opening and to 
the vessels prevents it from yielding as readily as the adjacent skin. 
Mcneover, it is not V(*ry uncommon to find a hernia in the linea alba a 
few lines above the umlnlicus, and these may also have* favoured the 
misconception. 

The linea alba above the umbiliims is 2 to 3 centimetT’(‘s wide. It 
(Uilarges as the navel is approached, but diminish(?s again below that 
|)oint, so that, at a distance of 2 centimetres, it is a mere raj)he Avhich 
descends to the pubes. The linea alha is formed by the interlaeiiig of 
th(i tendinous fibres dorive<l from the oblique and transverse muscles. 
The fibres of one side intercross with those of the other at more or less 
acute angles, and sometimes leave small elliptical gaps between them, of 
wliich the umbilicus is the largest and tin? most constant. Viewed from 
the deep side, this opeaiing is seen to he hounded by an upper and a 
lower arch of fibres. The lower border is \veaker and not so well defined 
as the upper border. 'Che obliterated urachus and hypogastric arteries 
blend with the lower border so closely that they can hardly be dissevered. 
The upper edg(? of the aperture is compact, smooth, and well defined. 
The umbilical vein has m^t that close attaithinent to it which tlie arteries 
have to the lower edge, but is connected with it by loose connective 
tissue. According to Kicliet, a little nuiss of fat intervenes ])etwecn the 
vein and edge of the riiig.^ Tlie same author describes on the deep 
surface of the linea alba a groove or gutter for the umbilical vein, which, 
beginning 3 to 4 centimetres above the ring, terminates at tlie upper 
free border. The vein lies in the groove and is covered by the trans- 
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versalis fascia, tho umbilical fascia ” of Kicliet, which thus completes a 
canal for the vessel. 

Mode of Exit. — Surgetnis arc now generally agreed tliat an umbilical 
hernia comes through the opening in the linea alba wliich gave passage 
to the foetal vessels, ])ut the mode in whicli tlu^ hernia a[)proaches that 
oj)eniiig has been explained in different ^v^ays. Ric'liet described the 
umbilical fascia as Idending on each side with the slieath of the rectus, 
and terminating in a sliar[), concave border above, and just below the 
level of the navel inferiorly. He supposed that in children the hernia 
protrudes directly through the umbilical ring, but that in adults the 
j>eritoneum (sac) passes behind the upper concave border of the umbili(ail 
fascia, descends the cajial with tho vein, and emerges at tli(‘. navel. Thus 
umbilical, like inguinal, hernia Avould [lossess two forms, the direct and 
the indirect or oblique. This view, according to Sachs, has obtained 
general acceptance in (lermany. Others, on the contrary, have regarded 
the umbilical fascia as serving to strengthen the abdominal wall, and 
aiding to prevent the o(?currenc(i of hernia. 

Th(‘. subject of tlui relation of the umlnlical fascia to tho foi’ination of 
hernia has been minutely investigated by If. Sachs, l)y means of more 
than 200 dissections, and I am indebted to his valuabh^, work for the 
substance of the following (observations.- In rc^gard to tin? njjpcr limit 
of the umbilical fascia, Sa(*lis found, only exceptionally, a trace of tlic 
concave edge desciibed by Richet. The peritoneal diverticmla in this 
situation, he thinks, are formed artificially. When the vein is separated 
from the liver, it tends to retract a little towards the umbilicus, jind the 
overlying peritoneum connected with it would thus be thrown into a 
fold at a resisting part of the fascia.*’ Sachs concludes that a hernia at 
the navel always protrudes directly and not obliquely. 

In different individuals the fascia uinbilicalis is very unequally 
developed. In tliose less than a month old the navel ring is so com- 
pletely closed by the vessels that it is immaterial whether or not the 
fascia is present, so far as the production of hernia, is concerjied. After 
the first month of life, when tho vessels retract and dwindle, the presence 
or absence of the fascia opposite the navel is of more importance. 

The ordinary disposition of the fascia iimhiJicalis after the first month 
of life is as follows : — It may occur (i) as a Immd fibrous lamella, most 
strongly developed hidiind the umbilicus and gradually disappearing 
above and below that^ point without any defined border. The peritoneum 
is closely applied to the fascia and cannot be made to slide on it, and 
passes without fold or pucker over the umbilical opening. (2) The 
lower edge of the fascia may present a sharp, slightly prominent border 
with the concavity downwards. When the fascia extends below tlio 
navel, that opening is still perfectly protected, but when the concave 
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border is over the iimldlical ring tlie case is different. Sachs saw two 
instances in which the edge of fascia was so placed that the upper half 
of the ring was covered, and in both these a peritoneal pouch had passed 
through the ring. In another case tlie edge of the L^scia was just below 
the ring, and yet a serous diverticulum had passed between the fascia 
and linea alba through the navel. Sachs points out that the peritoneum 
in contact with the umbilical fascia is not movable upon it, but that on 
the linea alba beloAV is freely inovable, and from this the serous pouclies 
are derived. (3)' The hiscia may end with a sharp edge, concave down- 
wards above the navel from .5 to 2.5 centimetres from it. The ring is 
tlien without protection, except for the remains of the obliterated vessels. 
In these cases thero is frequently a peritoneal diverticulum through the 
ring. When the fascia is not disposed in one of the above modes, it 
may present, in rare cases, gaps, or may consist of se])arat(' sections. 

In 115 children, from two to eleven montlis old, Hachs found the 
umbilical fascia wanting in 30. It was clearly made out in 85. The 
peritoneal diverticula, before mentioned, which arc found occasionally in 
the umbilical ring, were regarded by Malgaigne and Klebs as of con- 
genital origin, but Sachs considers that they arc formed after the first 
month of life. He did not find one in any child youjiger than six 
weeks, and he met with them only in cases wliero the ftuscia umbilicalis 
was defective opposite the umbilicus in the various ways above described.'^ 
But the principal circumstance afhicting the formation of umbilical hernia 
must be not so mmdi tlie fascia as the condition of the opening iii the 
linea alba. Hernia at the jiavel in children will occur according as the 
ring in tlm. linea alba has Ix^en normally or imperfectly closed. In adults 
it is probable that the ring is stretched until it permits the escape of the 
viscera. This ring, wlien freed from the tissue wliich closes it, is large 
enough in tlie adult, according to Sir Astley Cooper, to admit a goose- 
quill. 

Coverings of the Hernia. — When a hernia conies forward through 
the navel, it carries before it the peritoneum and subserous tissue, and is 
covered by the skin, superficial and deep fascia. Thus very little inter- 
venes betAveen the viscera and the surface. In large hernise the cover- 
ings may be extremely attenuated, and the sac and skin may become so 
closely adherent as to be inseparable. Many of the old surgeons believed 
that umbilical hernife had no peritoneal lining, and this, no doubt, arose 
from the thinness and close adhesion of tlie coverings so often observed 
in old riqjtiires. Sir Astley Cooper lias given a drawing of a dissection 
showing a large heniia in Avhicli tlie serous layer has lieconie so thin 
in three jdaces that it appears to liave given Avay, and permitted the 
omentum to escape into the tissues surrounding the sac.* 

* Sharp makes a similar observation. (Inquiry, &c., p. 51.) 
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The contents of these heniiae consist of the intestines in children and 
of the omentum and intestines in adults. The colon often forms part of 
them. Ranby found in tlie sac besides the omentum and 2 ^ ells of 
small gut, all the colon except tlie sigmoid flexure, the comnniiicement 
of the duocleniini, flio pylorus and one-third of the stomach.* ^ 

Varieties in the Form of the Hernia. — Li large hernia^, the sac may 
be irregular in outline and present numerous eminences and depressions. 
Occasionally the hernia is cleft by a dc(‘p vertical sulcus. This appears 
to bo usually duo to the omentuin adhering to the upper and lower edge 
of the opening, and forming a longitudinal c(‘iitral Ixuid tying down the 
parts iKMieatli.t ‘‘ Malgaigne described a Inirnia divided into three parts, 
“heriiie trifolii 5 e.” In this the curds of tlie ol)litcrate(l arteries and vein 
appear to l)e carried forwards by the 2)rotrusioii, still adherent to the 
umbilical sear, and cause three grooves on the surface of the rupture.]: 

Oontents. — The omentuin is generally in front of the rest of the con- 
tents, as in otlicr herniie, but the bowel sometimes breaks tlirongli and 
is found anterior to the omentuin. In rare eases the intivstine is con- 
tained in an omental sac, and niay he strangulattHl at the ni(.)uth of it."^ 
Sir Astlcy Cooiier describes a double umbilical hernia, in which the 
two sacs were side by sidci, and came through s(*parat(‘. ojaniings in the 
linea alba. 

Mode of Onset. — Like rui>turcs in otliei* situations, those at the 
umbilicus arise, for the most part, gradually, Jind increase by slow 
degrees, wlictlnu* they occur in childhood or adult age. There are, how- 
ever, well-attested instances in which this rui>tiive has api)eared quite 
suddenly during exertion. La Vaugnion relates tlie cast) of Antoinette 
Fautres, in Maine, who, when she was big with child, tried to raise a 
bushel of corn, whereupon, by the violent straining, “tlie bowels rushed 
into the navel,” as the translator puts it, “with a noise like the report 
of a pistol.”® No furtlier mischief occurred to this woman, hut in other 

* Dr. Thornan quotes from Ludwig Lautschiier (Wien, Med. Bliitter, 1S81, iv., 
Jahrg. No. 4, 5) a case of large umbilical hernia in a woman, let. 70, which con- 
tained part of the stomach and was as large as the pregnant uterus. After returning 
from a walk, she complained of thirst, and drank within two hours eight glasses of 
water and two cups of tea. A little later she felt sick ami began to vomit. During 
a violent fit of vomiting a loud report, audible to the patient and all bystanders, was 
heard. She immediately exclaimed, “Now something has burst, now I shall die 1 ” 
She suffered severe pain from that moment till her death thirteen hours afterwards. 
Among other viscera part of the stomach was in the hernia, and in the abdominal 
portion of it a rent was /ound several eentiinetre.s long, through all the Ifiyers of the 
posterior wall, near the entrance to the .sac. There was no obvious disease of the 
tunics of the stomach, (Mediz. Jahrbiicher K. K. Gesellschaft d. Arzte, Wien, 1885, 
P- 49 -) 

+ The author has met with this condition in cases at the Truss Society two or 
three tiroes. 

t This condition was previously described by Scarpa, oj?. cit,, p. 387. 



2 54 HERNIA AFTER FALL OF UMBILICAL CORD. 

eases the iniibi liens actually bursts. Tlioiiias Ikrtholiii treated a boy 
of six luontlis who suddenly developed au umbilical hernia over which 
the iuteguniont was v^ery tliin.^ On the fifth day the skin broke, and 
the intestine protruded ; soon afterwards the boy died. In another case 
of the same surgeon, a womaifs umbilicus burst during labour, and the 
bowel escaped.^® 

Symptoms in the Child. — The naved ruptures of childhood differ 
somewhat from those of adults. In the young they have a cylindrical 
or conical shape when they project much from tlie surface of the belly, 
and are ofttm likcn(‘<l to the finger of a glove. When they are small, 
the form is rounded or button-shaped. They an; covered by thin skin, 
and the scar of the umbilicus is not very readily discerned upon them. 

In Adults, when of moderate dimensions, the liernia forms a larger or 
smaller segment of a sphere, and is usually contracted somewliat at the 
base of attachment. In other cases the hernia spreads out around the 
navel without having any considerable eh'vation. In large ruptures 
the ])rotrusion appears as a jxuuiulous mass with an irregular, embossed 
surface. At some point on the lower half of the swelling the scar of 
the uml aliens, if pr(‘sent, is to be found. Owing to the direction of the 
navel ring in stout [lersons, and to tlui force of gravity, these h(‘.rniaB 
increase, for the most part, downwards, and the edge of the aperture of 
exit is most easily found near their uppeu* l>order. They arc often 
(u)vered by extremely thin integument, which is adherent to the layers 
of the sac wall, so that great caution lias to be exercised in o|)ening 
tliese hernia?. On the other hand, as tlnw almost always oemir in stout 
jiersoiis, they may be overlaid by a thick lay(?r of fat. The ruptures of 
adults may attain a very great size, exceeding somctim(?s that of the 
head. The omentum in the sac no doubt ])articipates in the growth 
of fat over the body, and hence these vast hernia? are produced.* 

The overlying integument is much subject to ulcc^ration, and it is not 
often that a large irreducible navel hernia i.s seen over wliich the skin is 
not scarred hy ulcers. 

Reducibility. — The ruptures of childliood and fidult age not only 
differ in form, but also in reducibility. Almost invariably they can be 
put back in the young, and it is well known that a strangul.ated umbilical 
hernia at an early age is of extreme rarity. On the contrary, in adult 
life these ruptures are very often irreducible, and if they are large, can 
seldom l>c returned. This arises, firstly, because adhesions are so frequent 
between the sac wall and the contents ; and secondly, because taxis cannot 
be used mth full effect. The umbilical opening in the midst of yielding 
tissue cannot be fixed, and part of the force used in reduction is lost in 

* OXeary saw an umbilical hernia so large [that it reached the middle of the 
thigh. 
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displacing the ring. To obviate this difficulty it has been proposed to 
grasp the swelling near its base, and to carry it forv\'irds away from tlie 
belly whilst pressure is made niioii it. Looking to the direction which 
a large navel ruptuni generally takes, I venture to think that taxis is 
best made in a line upwards and backwards, and not directly backwards, 
as is usually recommended. Ihit the most assiduous attempts at reduction 
frequently fail, and this operation is attended Avith great pain. 

Special Symptoms. — There is no difference in the symptoms of this 
rupture and of ruptures in general, unless 8ir Astley Cooper is coiTect 
in saying that it gives rise to more pain, flatulence, and sickness than 
other hernia>. In (‘hildliood very little uneasiness is caused by it ; but 
in adults the pain is often very distressing. Comparing large umbilical 
and inguinal hernia), it is difficult to satisfy oneself tliat the one is 
attended Avith greater inconveniences than the other, l.)ut doubtless the 
umbilical are more tender Avhen handled. If the hernia) are not kept 
reduced, the patients are subject to attacks of scAau’e cutting pain and 
vomiting, which juay be preceded or accompanied by diarrhoea. Very 
little difiiculty can ever be experienced in the dijignosis of umbilical 
hernia. A sul>peritoneal lipoma may simulate it, lait the lipomata are 
more common in the linea alba above than at the uml)ilicus itself. 
Denonvilliers met Avith a subserous lipoma at tlie naved, wliich occasioned 
embarrassment, as symptoms of strangulation were present. The tumour 
Avas reduced, but the patient died suffering from general peritonitis.^^ 

Prognosis. — The pros})ect of (‘urc in umbilical ruptures differs in 
children and in adults. In childnui, spoil taii(*o us cun) appears to he tlie 
rule, and many surgeons liaA^e remarked iqxm it. In the young of some 
of the loAver animals also the same disposition has heen ohserved. 
Wollsteiii noticed the cure of navad ruptures in colts, and in the young 
of dogs and pigs, in Avhom these ruptures are very frequent, sjioiitaneous 
cure generally takes place (Segond). It can be easily deduced from 
Tables XXVIII. and XXIX., that the hernia) of infancy, Avith fcAv 
excejitions, do not endure up to adult life. The preseniie of an um- 
bilical rupture in a peu’son of either sex at the age of seventeen is so 
extremely rare that Ave arc justified in promising a cure in all cases. 

According to my ohser\aitions, very little care is needed on the part of 
the parent to obtain a cure ; so little, indeed, tliat recovery in many cases 
seems to come about spontaneously. In adults, hoAVCA’^or, the prognosis 
is by no means good. Cure, if it takes place in them, is quite exceptional. 
But umbilical herniae resemble inguinal in this respect, that if the pro- 
trusion is keiit reduced the opening closes up in great measure. Leblanc 
saw an umbilical ring so large that it admitted the ends of four lingers. 
Tile hernia was carefully kept in for three months, and at the cud of 
that time the ajierture was so contracted that it Avould scarcely admit 
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the tip of the little finger.'® There are, unfortunately, nnuiy of these 
severe ruptures wliich show no such improvement under treatment. 

Treatment. — It is evident that the dilficulty of keeping the viscera 
reduced is much greater in umbilical than in other ruptures, not only on 
account of the yielding nature of the parts^ but because much jjressure 
over the front of the belly is insupportable. 

The truss for umbilical hernia, recommended by jinthony Le Quin, had 
a large and round pad, almost like a shield, greater or less according to 
the size of the tumour, with a button or boss in the middle. The truss, 
he says, sliould be as light as possible, and the steel spring should en- 
com})ass ^.>no half the body, that is, from the pad in front to the s])ine 
behind, where it should be a little enlarged. 

Th(i pro])riety of using a large pad or shield is obvious, because a pad 
adapted to the size of the opening would be liable to constant disj)Iacement 
on the convex surface of the belly. The button or j)lng in the centre of 
the pad has beeai condemned by soim^ surgeons lest it should tend to 
keep the umbilical ring open, but, though I have not observed that it 
does so, I never mse it because there is no certainty that it will keep its 
place, and because results at least equally good can be obtained without 
it. The pad should be sliglitly convex in correspondence with tlic curve 
of the abdomen. The truss is more comfortabh^ and more steady if the 
spring is carried past the middle line behind to the opposite flank, taper- 
ing to its extremity, as I have explained in treating of inguinal trusses. 
A short strap connects the end of tlie spring with a stud on the ccuitre of 
the pad i]i front. 

Li applying an umbilical truss to a child it may 1)0 |)l{iced nearly in 
the horizontal plane with the hernial aperture beliincl the central point 
of the pad. 

In adidts, however, in whom there is generally some embonpoint, the 
])ad should he placed loAver, so as to assist in supporting the belly wall 
below the navel, and tlie lieriiial aperture sliould lie just behind tlie upper 
edge of the pad. Tlie spring passes around the trunk about midway 
between tlie iliac crest and costal arch. When the belly is pendulous, the 
truss lies in an oblique plane from behind downwards and forwards. 

The umbilical truss of Salmon and Ody has a semicircular spring 
wliicli is fixed behind by a hinge joint to a small pad placed over the 
spine, and is fixed in the same manner to a somewhat larger pad in 
front. For the small and moderate sized navel ruptures of adults this 
is an excellent truss, and is the best known to me. It is not well 
adapted for large ruptures in adults or for small ruptures protruding 
from a “fair round belly.’' 

When the Rupture is irreducible, and does not attain great dimen- 
sions, a truss such as I have above described, with a large, • round, 
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slightly concave pad, will suffice. If the protrusion is very considerable, 
a fenestrated truss must be used which is covered in with chamois leather. 
The circumference of the truss must completely overlap the tumour, but 
the pad or plate sliould not be deeply coiKiave. It is usually necessary 
to make the plate of an oval figure, on account of tlie lateral extension 
of the hernia. 

Treatment by Operation. — Little need be said of the treatment by 
operation of non-strangulated umbilical hernia in children. They are so 
little troublesome, and, even Jit their worst, improve so rapidly when 
protected, and terminate usually so favourably, that it would be idle to 
discuss the indications for operation. 

The adults whose cases most stand in need of help, are not, as a 
rule,- well suited for operation either as regards their age, their state of 
nutrition, or tlie size of tlieir liernise. 

The dangers of tlie operation have been so much lessened since the 
introduction of tln^ aseptic method, that the operative treatment of these 
hernisB has come into vogue, but as yet we possess hardly sufficient 
material from whieli to deduce the rate of mortality and the dui’ation of 
the cure. 

The old operation of Celsus of passing a ligature around the skin at 
the liase of the sac, or transfixing the sac and tying it in two parts, has 
given place to more efficacious measures. In the operations now geiie- 
raliy used, the sac is opened under asejitic precautions. If any ad- 
hesions are ])rcsent, they are separated, and the protruded omentum is 
ligatured and cut off. Home surgeons remove all redundant skin and 
sac wall. ]\li\ A. M‘(j}ill, adopting Ma(-*Ewen’s device for inguinal 
hernia, makes an internal pad from part of the sac, which he fixes 
behind the closed edges of the umbilical ring in the subjieritoneal space. 
After the sac has been dealt with, the edges of the opening in tlie linea 
alba have. to be freshened and united by suture. Lucas Cliampionni&re 
has recommended that tlie incision of the (nlges and the arrangement of 
the sutures be made in such a way that the freshened border of one side 
shall overlap the freshened border of the other. There is thus not 
juxtaposition of the edges, but superposition. The skin is then closed in 
the usual way. 


REFERENCES TO CHAPTER XXVIII. 

1. Bichet. — Tr. prat. d’Anat., i860, 2nd ed., p. 597. According to this 

is by no means constant. 

2. SocliB.— Arch. f. Path. Anat. u. Phys., v. Virchow, 1887, vol. 107, p. 160. 

3. Sachs. — Ibid., p. 169. 

4. Sachs.— Ibid., p. 171. 

5. John Ranby.— Philos. Trans., 1731, vol. xxxvii,, § vii., No. 421, p. 221. 
Doyen. — Bull. Soc. Anat., 1882, p. 379. 

K 



258 ON VENTRAL HERNIA. 

6. MeckeL—Tab. Anat. Path., 1826, Tab. 32, Fig. 6. 

Chassaignao. — Bull. Soc. Anat., 1842, p. 337. 

7. Scarpa.— On Her., tr. Wishart, 1814, p. 383. 

8. La Vaugnion. — A Compleat Body of Chinir. Oper., Loud., 1699, p. 48. 

9. Th. Bartholin. — Hist. Anat. liar., Anist., 1654, Cent. i. 73. 

10. Th. Bartholin.— Ibid., Cent, iii., Hist. 22. 

11. Ch. O’Leary.— Bost. Med. and Siirg. Jour., 1875, ii* *82. 

12. Denonvilliers. — Bull. Soc. Anat., 1842, p. 304. 

13. Wollstein. — Quoted by Kougernont in Richter, Tr. des Her., 1799, ii. 181. 

14. P. Segond. — Cure Rad. des Her., I’aris, 1883, p. 66, note i. 

15. Leblanc. — Precis d’Opor. de Chir., 1775, ii. 12. 

16. A. Le Quin.— Le Chir. Her., 1697, p. 85. 

17. A. F. M*GilL — Br. Med. Jour., Feb. 22, 1890. 


CHAPTER XXIX. 


ON VENTRAL HERNIA. 

Sites of the Protrusions. — Those hornirB which traverse the abdo- 
minal parietes at points otlier than the groin and navel, arc called ventral, 
and any part of tlie wall of the abdomen may give tlieni passage.* So 
vague is the position of thesci liemiae that La Chausse declared in his 
well-known essay, ^‘No certain locus can be assigned to them.” It was 
held by Platner and by many after him that a hernia may pierce the 
muscular parts of the abdomen by separating the bundles of muscular 
fibres. 1 If this actually occurs, it is an event of extreme rarity, and 
indeed it would be difficult to find a well-attested instaiuxi of spontaneous 
ventral hernia in whicli the nock of the vsac was hounded by muscular 
tissue. In the f(iw cases where protrusions are found in muscular parts 
it is proba])le that the muscles have suflered arrest of development, and 
at the sit(‘ of the hernia are represented by membrane, t 

A^cntral hernia?, with few exceptions, protrude through aponeurotic 
lines or spaces. They apjjear in the linea alba, in the linese transversse, 
and linea? semilunares, and at certain weak spots between the iliac crest 
and false ribs. 

* Guido de Chauliac appears to have first distinguished ventral from umbilical 
hernia, with which it bad been before confounded. (Op. cit., tract, vi,, cap. vi., 
P. 3350 

t Any part of the abdominal wall that has been divided by a wound or a blow, or 
that has been converted to fibrous tissue by injury or abscess, may be the seat of a 
hernial protrusion. Of these traumatic cases it is not my intention to speak. 
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Ventral Hernia in the Linea Alba. 

Distinct from Divarication of Becti. — Of all these the hernife 
through the linea alba arc the most numerous. In certain persons the 
linea alba is much widened, and the recti abdominis are far apart 
(divarication or diastasis of the recti), whence arises a protrusion in the 
middle line of the belly, of which the description has often l)een included 
with that of the true ventral hernise. But as this dilatation of the linea 
all)a has little in common with the ordinary hernia) in the middle line, 
it will be dcscrilxjd in a separate section. 

Structure of the Linea Alba. — In conse(iiience of the ol)li(pic dire(s 
tion of the recti muscles, the linea alba is much Avidcr above tlian below 
the umbilicus. In the new-born it may measure 2 centimetres across 
above the navel (F6re), but i| centimetres ludow tliat point the muscles 
are almost in contact, and the linea alba is reduced to a mere raphe. At 
each side of the umbilicus it is common to find one of the fi])r()us inter- 
sections of the rectus (lineje transvorsa)) wliich increase laterally t]l(^ 
width of the linea alba. The fibres of which this aponeurosis is com- 
posed, cross one another at acute angles iind form a clr>sc m(‘sliwork 
with the meshes disposed liorizontally. When, therefore, the libres are 
separated so as to permit a liernia to pass, the opeming is oval or lozenge- 
sha[)ed, with the long diainoter, as a rule, transv(‘rse. 

The subperitoneal fat is oc.easiomilly collected in a small m.'iss, en- 
closing a serous sac, behind the linea alba witliout passing through it;* 
but more often the fatty layer sends })roccsscs tlirougb the meshes of 
the aponeurosis when from any cause tlicy arc >vidcned. Tliese fatty . 
processes, often called fat hernia), which sometimes include a tube of 
the parietal peritoneum, are thought to facilitate thci [jrotrusion of the 
viscera.^ 

Nature of the Herniae in the Linea Alba. — The composition of the 
hernia) in the linea alba may consist (i) of subperitoneal fat; (2) of 
subperitoneal fat enclosing a process of peritoneum ; (3) of a fat Innmia 
combined with epiplocelc or eiitorocele ; (4) of a sim[)le epiplocele ; (5) of 
an enterocele, or cntero-epiplocele, &c. (larangcot suj jposed that the hernia) 
at the upper jjart of the linea alba contained a portion of tlie stomacli, 
hernia ventriciili ; and this belief Avas shared by several surgeons of the 
last century. It Avas subsequently shoAvn tliat in the great majority of 
cases they consist of fat, or of omentum Avith or without a fatty envelope. 
There have, hoAvever, been several instances in which a part of tJie 
stomach has entered these herni£B,^ but Avlien they contain some viscus 

* Two Bpecimens in the Museum of Guy’s Hospital well illustrate this condition. 
Nos. 2506^“ and 2506"***. 



a6o 


ON VENTRAL HERNIA. 


other than the omentum, it is generally the colon. Meckel quotes from 
Monteggia the case of a woman who had a hernia below the navel 
6 inches wide whicli was a true hernia of the stomach. This was pro- 
bably a case of divarication of the recti.^ The fatty hernisB which 
occur above the umbilicus sometimes contain a part of the round liga- 
ment of the liver. ^ 

Incidence in the Two Sexes. — It has often been stated that ruptures 
in the linea alba are more frequent among women than among men, but 
this has arisen from the custom of including the divarications of the recti 
with the hernise proi)erly so called. If the divarications are kept separate, 
the hernias of the middle line in men are several times more common 
than in women. In the thirty-eight cases seen at the Truss Society 
from 1888 to 1890 the male were nearly four times the number of 
the female ; and the same relation has been found when a larger numher 
of cases from former years has been used. 

TABLE XXX. 


Cases seen in 1888, 1889, 1890, at the IVuss Society, 


Sex. 

Inguinal. 

Femoral. 

Umbilical. 

Ventral in Linea 
Alba. 

Ventral in Linea 
Albsi occuiTing in 
the caHcs of Groin 
ll\il)ture. 

Males 

17,538 



461 

209 

15 

15^30 

Females . 

! 

00 

0 

' LI97 

566 

6 

2 = 8 


Age of Occurrence. — In both sexes it develops al)out the middle 
period of life ; in women between forty and fifty, and in men a little 
earlier, on an average. It is quite rare in the first few years of life, but 
it then affects both sexes equally. 

Position of the Hernias above the Umbilicus. — It makes its appear- 
ance almost always between the umbilicus and the eiisiform cartilage. 
In forty cases, in which the exact position of the aperture of exit*was 
noted, the most common site was at or near the ♦mid point between the 
navel and the xiphoid cartilage, and next to that in the space just above 
and within 2 or 3 inches of the umbilicus. Sometimes several hernias 
occur in the same patient in or near the middle line. E. Woakes met 
with a man, aet. 61, who had two hernias in the linea alba, inches 
apart, and 2 inches above the navel.® The more nearly the ensiform 
cartilage is approached, the more rare become the ruptures in the middle 
line. Among the forty cases above mentioned, only one was near the 
tip of the cartilage. The hernias high up in the linea alba and those 
which protrude at one side of the ensiform cartilage, were thought by 
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Garangeot, Hoiii, and others to contain the stomach, but this error was 
assailed by Gunz and was not long prevalent.^ 

Some of the older writers speak of the hernia whicli escapes by the 
side of the ensiform cartilage as if it were not uncommon, and it is diffi- 
cult to understand upon what tlmy based their belief, for such Jiernije 
are of extreme rarity. So much so, that it may be safely conjectured 
that very few of those who alluded to this hernia, had ever seen it. In 
the preface to his trc^atise on hernia, Arnaud relates tiic case of a waiting- 
woman of the Queen’s, who had k(ipt her bed for six months for colic 
and repeated vomiting, lie found a little rupture by the side of the 
ensiform cartilage, to which he applied a truss, and by which she was 
relieved. Garangeot also records a case in a woman. 

Hemise below the Umbilicus. — The linea all)a does not begin to 
diminish in breadtli at the navel, but at a point i or 2 inches lower 
down, and in this space, immediately below the umbilicus, ventral lierniae 
are not very uncommon. Over all that part wliere the linea alba is reduced 
to a raphe, they are seldom met with. They sometimes follow pelvic cellu- 
litis in women, l)ut the hcrnic'B wliich are not of traumatic or inflammatory 
origin are very exceptional. Of such only three have visited the Truss 
Society in the last twclv(} years. The sac in tlic hernice below the 
umbilicus generally contains the omentum or gut. 

Hitherto the herniae in the middle line occurring in adult life have 
been under consideration, whilst those appearing in infancy remain still 
to be noticed. 

The dilatation of the linea alba above the navel in the very young, 
which will be again referred to, is sometimes accompanied by a defect o£ 
tissue which leads to a hernial protrusion. These are usually small, and 
in the vicinity of the umbilicus ; occasionally they are multiple, at all 
times infrequent. 

Mode of Origin. — The difference hetween the mode of origin of the 
hernise of the infaiit and of the adult seems to be that in the latter the 
interspaces of the linea alba are widened, eitlier by increase of the abdo- 
minal contents, by accumulation of fat in the walls of tlie belly, or by 
actual stretching from •bending the body backwards, whereas in the 
former it depends upon an arrest of development (Malgaigne). Many 
cases are recorded of the sudden origin of herniee in the middle line 
during exertion. Oskar. Witzel cites some cases of his own as un- 
doubted instiinces of ^this mode of formation.^ The defect in all such 
histories is that, l^efore the patient noticed the protrusion, the surgeon 
has had no opportunity of assuring himself that a hernia was not already 
present. So many of these ruptures are absolutely without subjective 
symptoms, that it is probable that an effort enlarges and brings to notice 
a pre-existing hernia. 
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Symptoms. — The hernife of the linea alba are generally of small srze. 
When they attain largo dimensions, they may form pendulous tumours, 
if below the umbilicus, l)ut above that point they spread out laterally 
without having, as a rule, much projection in the centre. It is not 
possible to distinguish with certainty a fatty hernia from one containing 
omentum adherent to the sac. Both may be irreducible, but may increase 
on cough. Either may be accompanied by much i)ain, aiid be tender on 
pressure; and pertain dyspeptic symptoms may be present also, such 
as sickness, colic, and diarrhoea. But in the majority of instances they 
cause no distress, and many patients can leave them entirely unprotected. 
A lipoma over the linea alba may be mistaken for ventral hernia. 
There is nothing distinctive in the .shape, size, or consistence of the two 
vswellings. The lipoma may be tender, and the scat of much pain. When 
the fatty tumour is lifted off the abdominal wall, there is no stalk to l)e 
felt connecting its under surface with the linea alba, as is the case with 
ventral hernia. Sometimes, however, it is not possiVde to carry out this 
manoeuvre. 

Treatment.i — Herniae of the linea alba arc best treated with an um- 
bilical truss. Pressure generally completely relieves the pain and dis- 
orders of digestion, w'hich sometimes accompany these ruptures. For 
ordinary cases above the navel, there is no better truss than Salmon and 
Odj^^’s umbilical. The spring is not strong, which is an advantage in 
situations where little 2)ros.suro can be ]>orne. Tliongh usually small, 
these hernise sometimes spread so widely as to transgress the outer 
border of the rectus on each side. In such cases, if the hernia is 
•irreducible, a fenestrated truss must lie used, and care must be taken 
that the edge of the tru.ss slightly overlaps the margin of the hernia. 
For the ruptures below the navel the large forai of umbilical truss is 
2)rcferable. 

Treatment by Operation. — ^Thcre is a growing disposition among 
surgeons to recommend an o2>eration for cure in these cases whether 
reducible or irreducible. The patients unfortunately are not always 
equally ready to submit to operation. In tlie majority of cases in which 
the patient suffers little, if any, inconvenience, ft is difficult to persuade 
him of the expediency of an operation, and with the scanty evidence 
that exists on the subject we are not able to strengthen our recommen- 
dation by j^ointing to the average frequency of strangulation or to the 
permanence of the cure. When the protmsion, whether a subperitoneal 
lipoma or a true liernia, causes much j)ain, there is less difficulty in 
overcoming the patient^s scruples. The operation consists in exposing 
the tumour, dividing it carefully to ascertain whether it contains a 
peritoneal sac, and, if so, dealing with tlie sac either by excision or by 
MacEwen’s method. M. Terrier advises a vertical incision, and, except 
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ill cases of simple li^ioma, the inclusion of all the layers of the ahdomimil 
wall in the sutures.’^ Looking to the shape of the opening in the linea 
alba, which is generally wider from side to side tlian from above down- 
wards, Oskar Witzol unites the edges in a transverse line. 


Divarication of the Recti. 

The expansion of the linea alba leading to separation of the recti 
muscles ai)pears under two diiferimt aspects, according as it occurs in 
infancy or adult age. 

In Children.— In young children it is not uncommon to find the linea 
alba al:>ove the umbilicus abnormally Avidc and thin, so that on the least 
exertion a semi-cylindi'ical swelling is seen extending from the navel to 
the ensiform cartilage.^ Tlie promiiuMice gradually lessens from the 
umbilicus upwards. This condition is met with in both sexes etiually, 
and as it docs not give rise to uneasiness, no treatriKMit is required. 
During the growth of the child it (;om])letely disappears. The bulging 
is found, as a rule, above the umbilicus; sometimes it extemds below 
the navel for half-an-incli (u* a little more in ctuTespojidence with the 
lower limit of the broad part of the linea allui. In a boy, ret. 2, with 
double inguinal hernia, I have seen it involving tlie whoh'. length of 
the belly from the ensiform cartilage to the pubes. This, however, is 
very rare. 

In Adults the .separation of the recti is found, for th(‘ most part, 
below the navel, and is an affection almost peculiar to women. It occurs 
in them about the agt? of thirty, on an average, and is generally due 
to re])eated pregnancies. It often seems to follow twin i)regnaiicies. 
Among 3625 female patitmts who visited the Truss Society from 1888 
to 1890, 61 had divarication of the recti. In tlicse persons it generally 
extended from near the umbilicus downwards towards the })ubes. Occa- 
sionally it affects an equal extent of the linea alba above and below the 
navel. In one woman it was l)etween the umbilicus and the ensiform 
cartilage. 

AVTien the stretching of the linea alba is extreme, the int(jstiiies fall 
forwards, and in the erect po.stiirc are contained in a thin, i)endulous 
bag. Luschka quotes a case, seen by Bamberger, in which the separa- 
tion of the muscles was so great, that the interval between them took 
in almost the whole pf the anterior wall of the belly. The recti muscles 
lay in the flanks as rounded, flattened swellings. ^ 

Rossotus also relates the case of Catharina Paulina, the wife of a 
merchant, whose linea alba had yielded below the navel. The hernia 
hung down between the thighs, and when pregnant, which she twice 
was, the foetus was felt in the tumour.^ There are many other instances 
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on record in which the pregnant uterus has fallen forwards, as in Rossetus^ 
patient. In ordinary cases, when the recti are set in action a “ denii-ovoid 
or denii-ellipsoid ” tumour projects between them. Separjition of the recti 
in women gives rise to manifold discomforts. The patients often com- 
plain of much pain in the abdomen, of great tenderness when the part 
is handled, and of a sense of extreme weakness. 

Treatment. — The x>rotrnsions can in the majority of cases be .success- 
fully treated with an umbilical truss liaving a full-sized plate or pad. If 
the muscles are ^ejiarated very low down, it usually becomes necessary to 
apply a nicely-fitting abdominal belt, wliich is kept from rising up by 
an understrap on (?ach side. But to obtain complete relief the patient 
should wear over the belt an umbilical truss. 


Hernia in the Lineae Transversae. 

The fibrous intersections of the I'ccti muscles (linciie transversae) vary 
somewhat in number and in position. One is commonly found opi)Osite 
the umbilicus, one opposite the ensiforiu cartilage, and a third inter- 
mediate between these. When a fourth is ju’esent, it is usually below 
the umbilicus. Their direction is transverse, though occasionally one is 
placed obliquely. The fibrous tissue does not, under noimal (urcuin- 
stanccs, extend through the whole depth of the muscle, but only 
through its anterior portion. 

Very little has been said by authors of hernia) a])pearing throiigli the 
rectus muscle. Oskar Witzel is almost the only writer among those 
whom I have consulted, who found hernia) protruding between the mus- 
cular filwes of the recti, though lie does not seem to have been aware of 
the extreme rarity of such an occurrence. Those cases which I have met 
witli have been rather local hulgings of the muscle than true herniae. 

Position of the Protrusion. — In the linea alba a hernia emerges 
occasionally at some distance to one side of the middle line, and at first 
sight appears to come tlirougli the rectus. In these cases, according to 
my observations, the linea alba has been dilated as ’well as perforated. 

Of the hernifB, Avhich appear to come through the rectus muscle, seven 
have been seen at the Truss Society in the last sixteen years. Five of 
these were in the transverse line opposite the umbilicus, and the others 
were above that spot, one on a level with the mid-point between the 
ensiform cartilage and the navel, and the other a little lower. Five of 
the hernise were on the right side, and all the patients but one were well 
aiivanced in life. Only two were females. 

The treatment of these ruptures does not differ from that of umbilical 
hernia, as the same instruments suffice for both. 
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Hernia in the Linea Semilunaris. 

Position of the Hernia. — When hernia occurs in the linea semilunaris, 
it is usually below the umlnlicus ; and so constant is this, that Dr. ^lolliere 
of Lyons has suggested that tlie fold of Douglas determines the level of 
these protrusions.^ The majority of these hernise. are close, to the pubes, 
where they receive the name of direct hernise. The following observa- 
tions relate to those protrusions wliich a])pear above the hivol oi the 
direct hernife. Of fourteen cases of hernia in the linea semilunaris met 
with in surgical literature, and nine in the records for the last twenty 
years of the Truss vSociety, only four were observed above tlu* level of 
the navel. 2 

Soemmering briefly mentions a man, f©t. 30, who had a luuTiia in the 
right hypochondrium,^ and a case apparently of this kind was described 
by Dr. (Juy of Thorne.^ A boy, a^t. 8, was given an aperient powder at 
the suggestion of an itinerant quack. Two hours later the child, whilst 
straining at stool, felt soimdliing crack, and a hernial swelling was found 
below the right ribs. The two patients seen at th(^ Truss Society Arere 
boys aged if and 6 months respectively. In both tin? protrusion was 
about the size of a Tangierine orange, was reducilile, and situated on tin? 
right side. The aperture in the elder boy was just l)elow the costal arch, 
and as large as a sixpenny piece. In the younger child the opening was 
more oval and placed lower down. 

Frequency, Side Ruptured, &c, — According to the cases referred to in 
this chapter, it appears that the two sexes are alfected nearly equally, 
and on the left side rather more commonly than on the I’ight; that the 
malady occurs generally after the middle period of life, and that the size 
of the j)rotrusion may vary from that of a sliaddock to a projection so 
small that it can hardly Ijo felt. 

Hernia partially penetrating 'Abdominal Wall — “ Masked Herniae.” 

— It is a remarkable circumstance, attending hernioe in the linea semi- 
lunaris, that sometimes they penetrate only partially tlu^ alxlominal wall, 
and form no manifest swelling. This peculiarity seems to have been 
known to La Chausse, avIio terms it a rare and hidden species of hernia.’' 
Cases of this kind have been described by Monro, ^ Tcale, Terrier, and 
Furneaiix Jordan, and one related imperfectly by Le Dran ® probably 
belongs to this class. ’M. Terrier appears to have had some susincion 
that there was a fulness at the lower part of the left linea semilunaris, 
hut it was so indistinct that lie opened the abdomen in the middle line." 
He then found a loop of intestine partly engaged in a small sac that was 
buried in the linea semilunaris. The case seems to have been one of 
“partial cnterocele.” The patient, a man, eet. 63, had had severe 
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symptoms of strangulation accompanied by pain and tenderness on 
pressure at the seat of the rupture,- yet no tumour was felt, and the 
i)peration was done as for internal strangulation. 

Mr. Furiieaux Jordan’s case was that of a lady in whom signs of 
ol)struction had been present for forty -eight hours. ^ There was a tender 
spot between the umbilicus and groin, and a ‘‘ certain fulness, not visible, 
but clearly dilterent from the corresponding spot on the other side of the 
middle line.” Tlie incision was made over the tender spot, and a very 
flat sac containing Ijowel was found, whose orifice passed through the 
lower j)art of the right liiiea semilunaris. The author does not say 
whether the aponeurosis of the external oblique covered the tumour, as 
it a];)pears to have done in M. Terrier’s case. Teale states expressly that 
the ai;)oneurosis was tiglitly stretched over the sac in his case, and that 
tlie orifice was at the outer edge of the linea semilunaris.^ 

A woman, cel. 25, under the care of M. Gosselin, suffered a sudden 
pain whilst coughing, a few days before admission to the hospital, and 
felt something crack in the wall of the abdomen.^^ The pain was always 
at the same spot, a little above the level of the anterior superior iliac 
spine in the left linea semilunaris. When the woman was supine, in- 
spection and palpation revealed nothing; when erect or when kneeling 
on the bed, an impulse on cough -was obtained at the painful spot. At 
this place it seemed as if the abdominal wall was thinned. Tliere was 
never any external swelling. This case appears to belong to tlie category 
now under (ionsidei*ation. A hernia in the linea semilunaris, dissected 
and described by Mr. Lockwood, had for its sole contents one of the 
ap])eiidices epiploicae.^i 

Treatment. — These herniae can be retained usually by a small umbilical 
tniss, if they are below the level of the navel. For one above tliat level 
it is sometimes necessary to use a sj)ecial truss (Figs. t 6 and 17) which 
is described in the section on lumbar hernia. 

On Lumbar Hernia, 

Of hernise in the lumbar region very few are to be found, and only 
one has been dissected. Many instances occur of hernia aj-ipearing in 
this situation after direct injury or abscess, but to such I do not refer. 

Spontaneous and Traumatic. — In the lists of these cases given by 
Baron Larrey ^ and Professor Braun ^ the traumatic are mingled with 
spontaneous herniae. The majority of the Baron’s are traumatic, and, 
though Professor Braun has been at more pains to purge his list, there 
are still six out of his twenty cases that might well be excluded. Mr. 
Jonathan Hutchinson, jun., though be takes care to distinguish clearly 
between the two sets of cases, puts them indiscriminately in his Table 
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as if all were of equal raiik.^ The common forms of hernia are never 
as 80 ciate<l by authors with protrusions of traumatic or inflammatory 
origin, and it is needless to depart from the ordinary custom in treating 
of lumbar hernia. 

Cases. — Four cfises have ]:)C(ui seen at the Truss Society, of which I 
will give a l^rief account. The first was under the care, of Mr. Kingdon, 
and the case has been alluded to liy Mr. Eirkctt in Holmes^ System of 
Surgery.^ 

On May 24, 1862, a man, aet. 54, came under ol>servation. He was 
thin and tall, and had sufhu^ed for several years from asthma and cough. 
Eiglit days previously, whilst lie was trying to lift a fin^-engine, which 
he was cleaning, he thought he felt something give way in his T)ack. 
At night, when undressed, a swelling was found which grew larger, as 
he coughed. The hernia, when Mr. Kingdon examined it, was the size 
of the fist, and was situated between the lower ribs and the iliac crest 
on the left side. It was reducible, and the opening through which it 
came was small, and just above the iliac crest about 3 iuclnis from the 
spine at Petit’s triangle. It felt crepitant ; gave no gurgle on reduction, 
and started out again on forcible expiration. Mr. Kingdon told me that 
he took the man to 8t. Bartholomew’s Hospital, where he was seen by 
Lawrence and tlie other surgeons, who recognised the swelling as a 
hernia through the foramen of Petit, 

A man, a^t. 54, (iame to the Truss Society in 1884 with a swelling 
over the hdt triangle of P(dit al)out the size of a walnut. It increased 
somcAvliat on cough, hut was not reducible, and therefore some doubt 
(Exists whether it was a hernia or a lipoma. 

A man, jet. 30, came in 1889 to the Truss Society, who stated that 
usually after a hard day’s work h(‘, had jiaiii on the right side in the 
position of Petit’s triangle. An inqmlse and a bidging on cough were 
found there, but no complete protrusion. 

In 1891, a gardener, let. 47, ]iresented himself, who had noticed during 
three montlus a swelling on the left side of tlie belly when he was lifting 
weights. It formed a swelling the size of a hen’s egg, and caused a 
sickening pain, which quite disabled liini from work. The place. of 
exit was just in front of the tip of the left eleventh rib. On caiugh a 
slight protrusion was perceived, which gave a smise of crepitation when 
pressed. 

Place of Exit.— rXJp to the date of Grynfeltt’s^ essay in 1866, the 
place of exit for Inmhar hernia, usually given by autliors, was the triangle 
which hears the name of Petit, situated above the iliac crest, and ])oimded 
by the adjacent borders of the external oblique and latissimus dorsi 
muscles.*® Grynfeltt, and Lesshaft^ after him, mention a space beloAV 
* Baron Latrey has traced to Paul Barbette the first notice of this hernia. 
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the twelfth rib wliich comes into view wlieii the latissimus tlorsi is turned 
aside. Here the aponeurotic expansion of the transversalis is covered 
only by the latissimus dorsi muscle. Lesshaft calls this the “trigonum 
lumbale superius ” to distinguish it from Petit^s triangle, the ** trigonum 
lumbale inferius,” and thinks, with Grynfeltt, that it may very well 
serve for the exit of a lumbar hernia. Though later writers have ques- 
tioned wliether a hernia ever came through this space, the case of Mr. 
J. Hutchinson, jim., apparently disposes of the doubt, for this hernia 
escaped by an apm’ture to 2 inches above the iliac crest and near the 
last rib. He says tlie protrusion was through the transversalis aponeu- 
rosis and the latissimus dorsi, where tin*, latter arises from the strong 
fascia covering the erector spinse,’’ thus leaving it somewhat doubtful 
whether the latissimus was muscular or tendinous at its line of contact 
with the ]ieck of the sac. Dr. Hume was unfortunately not permitted 
to make a post-mortem examination in his case, but from the description 
it is probable that the hernia came by this route. The latissimus dorsi 
ap|)ears to have coA'^ered in part the tumour. 

The upper triangle is more constant than Petit^s, which is frecpiently 
absent, either because the latissimus dorsi overlaps the external oblique, 
or because the l)orders of these muscles are contiguous. Lesshaft exa- 
mined 108 adult and 35 infant corpses, and found the triangle of Petit 
present in 77 per cent, of the adults, and in 25 per cent, of the children. 
It is obvious, then, that this triangle oftentimes develops as the groAvth 
of the body proceeds, and this in some measure explains wliy elderly 
adults and not children are principally affected with lumbar hernia. 
The floor of this lower triangle is coA’^ered by a stout fascia, beneath 
which are the muscular fibres of the internal oblique, and deeper 
still the aponeurosis of the transversalis al)dominis. In some cases, 
according to Lesshaft, the internal oblique at this spot is wholly 
tendinous. It mfiy be, then, that hernia? through this triangle arc 
confined to the cases Avherein fibrous and not muscular tissues occlude 
the opening. 

Professor Braun, after making a dissection of a case Avhich folloAved a 
spipal abscess, supposed that lumbar hernia may escape by the apertures 
for the cutaneoAis nerves, for a branch from the posterior lumbar nerves 
pierces the abdominal wall close to the triangle of Petit. This is a 
revival of the suggestion Avherohy Sir Astjey Cooper sought to explain 
the origin of ventral hernia, but it Avas long since objected that the 
vessels and nerves run l)etAveen tlie muscles, and do not penetrate the 
whole thickness of the parietes at one spot. 

The cases of lumbar hernia, arising without obvious lesion, presented 
in the Tables above referred to, with those just related, amount to 
twenty-six (see Table XXXI.), but many are defective in important 
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particulars. In eleven the protrusion is stated to have occurred at the 
triangle of Petit ; in two it appears to have come by the upper lumbar 
triangle ; in one, to be presently described, near the tip of the eleventh 
rib; and in one near tlie tip of the twelfth rib. In otlicfs the* position 
of the opening is not clearly defined. The two cases given T)y Coze, 
which are quoted by Professor Braun, offer a nunil)er of extraordinary 
coincidences. Both were artillerymen, and were affech^d about the 
same time ; in both a muscle hernia appeare<l at tlui right triangle of 
Petit, and after an interval of three months in botli an intestinal hernia 
occurred. 



Fig. 16, — Front view of a truss ai^plicd to a hernia in tho right flank. 


Treatment. — Lumbar hernia is placed so far back that it can only be 
controlled l^y a siDOcial form of instrument. 

An effectual truss is not easy to devise, because it is difficult to find a 
point of counter pressure when xiressure has to be made on the loin. 
This difficulty is overcome by taking the fixed iioint from the opx)osite 
hip, where a curved piece of jiadded metal rests between the iliac crest 
and the trochanter (Fig. 16). This plate is x^revented from rising by a 
strap passing under the thigh, attaclied at the front and back. The 
spring begins at the fore end of the hip x>icce, where it is fastened 
by a ball and socket joint, ant^ rising upwards across the abdomen, 
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curves round the flank and ends at the middle line behind on an oval 
plate, to which it is connected also by a l>all and socket joint. The pad 
of the truss (Fig. 17) is fixed to the spring by a kdl and socket joint 
which allows slight universal movement to tin*, spring, but this is held 
in check by the leather loops at each end of the pad. The truss here 
represented was made for a traumatic hernia which followed removal of 
the right kidney by Mr. Hurry Fenwick. The instrument was invented 
in 1882 by Mr. Kiiigdon in conjunction with Messrs. Smith & Brooks 



Fig. 17.— View of the right flank of the patient shown in Fig. t 6 , with the pad of 
the truss in position. 

of Hatton Garden. It can be applied to any protrusion in the flank, 
and, whilst it maintains firm pressure on the opening, permits without 
displacement all ordinary movements of the body. 

Congenital Deficiency of the Abdominal Parietes causing Lumbar 
Hernia. — Congenital deficiency of the abdominal parietes external to the 
lineas semilunares, whilst the recti remain perfect, is an exceedingly rare 
anomaly, Monro says that his father found the kidneys in two swellings 
at the back of a child, set. 6 months, just below the false ribs, and that 
they escaped by oval openings of considerable size. Not long ago a case 
was recorded by Dr. Mastin, of a boy, set 6, who had had since birth 
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a lumbar hernia of the left side. It formed a large indolent swelling, 9 
inches across, and was apparently due to congenital absence of the muscles 
between the last rib and the iliac crest. 

In 1882, a youth, tet. 16, presented himself at tlie Truss Society, 
and has been often seen since then up to the present time. Soon after 
birth a swelling was observed on the right side, for which a l)elt was 
worn during six months. The lump then disappearcnl, but was again 
noticed when he l)egan his a]'iprenticeshi[) as a tinplate worker, some 



Fm. 18. — View of the abdomen of a male, not. i8, with congenital deliciency of the 
abdominal muscles, taken during an expulsive effort. 


months before his visit to the Society. lie then had a hernia of the size 
of half a large orange. It was easily rcducibbj, and protruded by an 
opening immediately below and anterior to tlie tip of the twelfth rib. 
The special truss, above described (Fig. 16), was made for him, and in 
1884 no hernia was observed. When examined in July 1890, no aper- 
ture could be felt, but that part of the external oblique arising from the 
twelfth rib seemed to be deficient for an inch or an iiicli and a half at its 
origin, and presented a remarkable contrast to the corresponding part on 
the left side.* 

* A congenital case of Dr. Q. C. Smith, mentioned in Gross’s System of Surgery, 
vol. ii. p. 562, I have not been able to trace. 
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Congenital Defect of the Abdominal Wall with Bulging of the 
Affected Area. — Congenital defect of the abdominal Wall may result in 
a condition short of true hernia, but much resembling it, as was observed 
in the following case. It was kindly shown to me by Dr. Chaplin at 
the Hospital for Diseases of the Chest, A^ictoria Park, and was under the 
care of Dr. Harrington Sainsbury, who has been so good as to permit me 
to publish it. 

The boy's motlier during the fifth month of pregnancy was one day 



Fig. 19. — View of the same patient as in Fig. 18, showing the whole extent of the 
projection on the right side during an expulsive effort. 

following a tipsy man up a flight of steps, when he reeled and knocked 
her downstairs. The child was born at term, by a breech presentation. 
It had a slight anomaly of the heart, with talipes equinus and a defect 
of the abdominal muscles. At the time of observation he was eighteen, 
and worked in a printer's office as a “ layer on." When the abdomen is 
at rest, even in the erect posture, nothing unusual is noticed. When he 
makes an expulsive effort, or any effort, a swelling appears in each flant, 
as seen in Fig. 18. 
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The right swelling is the larger, and occupies the space between the 
costal arch and iliac crest from the edge of the erector spinjB to the linea 
semilunaris. The swelling is somewhat flattened, and projects an inch 
and a half to two inches from the abdominal wall. On the left side the 
outline of the tumour is circular, and on the right almost oval (Fig. 19). 

The muscular substance of the abdominal wall at the site of these 
swellings appears to be wanting, so that when the flank is squeezed 
between the fingers and thumb, the jmrietes feel as if composed of mem- 
brane. If the abdomen is carefully examined during repose, a curved, 
sharp, but thin edge, bounding on each side the defective areas, is 
detected beneath the skin, tlius conveying the impress' on that one or 
more of the layers of the abdominal wall are absent. Tlie outer segment 
of this sharp curved edge corresponds to the vertical lino drawn through 
the tip of the tenth rib. This line also marks the outer limit of the 
protrusion on the left side ; but on the right side the wall of the abdo- 
men, external to the defective space, bulges quite up to tlie edge of the 
erector spinae. 

A tumour, like those above described, appearing on cougli, Avas found 
by Dr. Homer Gage in a girl, aBt. 17, on the left side of the chest, and 
depended upon the absence of five ribs.® 

Local Bulgings of the Abdominal Wall without Defect of Sub- 
stance. — Apart from these cases, due to arrest of development, are 
others, where local bulgings of the abdominal wall occur from no 
deficiency of the substance of the muscles, but rather from a {leliciency 
in their tone, so that, over a given area, all the layers composing the 
abdominal Avail are distended. These local sAvellings artJ occasionally 
observed in the flanks of young children, and more often in the inguinal 
regions of adidts.® 

The following Table comprises cases of Lumbar Hernia, not due to 
injury or abscess, recorded in surgical literature, together with those 
Avhich have been seen at the Truss Society. 
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TABLE XXXI.— Coae* of 


No. 

Date, 

Author. 



Sex. 

Age. 

Side. 

Position of Ax>erture. 

I 

173^ 

Garangeot . 



F. 

Adult. 

li. 

( Between the iliac ) 

( crest and ribs . ) 

2 

1738 

Bavatou 



F. 

?> . 

L. 

Lumbar region . 

3 

1790 

Petit . 



F. 

«* 

L. 

Petit’s triangle . 

4 

180* 

Monro (oougen.) 



(?) 

6 tnths. 

D. 

Lumbar region . 

S 

1819 

Cloquet 



M. 

75 

R. 

Petit’s triangle . 

6 

1862 

Marmisite 



F. 

62 

L. 

Lumbar region . 

7 

1862 

Kingdon 


. 

M. 

54 

L. 

Petit’s triangle . 

8 

1864 

Basset (congen. ) 



M. 

18 

L. 

j Posterior region of ) 

\ flank . . f 

9 

1869 

Marquez 



F. 

Old. 

L. 

Petit’s triangle . 

10 

1869 

Levy . 



F. 

»» 

(?) 


II 

1869 

Triponel 



F. 

»> 

(?) 

> < • • 

12 

1869 

Dolbeau 



F. 

Adult. 

(?) 

“ Lumbar hernia ” 

13 

1869 

Auzias Turenne 



M. 

>> 

L. 

Loft flank . 

14 

1873 

J. Apperson . 



F. 

63 

R. 

(?) 

15 

1874 

Ooze, No. I . 



M. 

Adult. 

R. 

Petit’s triangle . 

i6 

1874 

Coze, No. 2 . 



M. 

»» 

R. 

»» • 

17 

1879 

Broca . 



M, 

70 

L. 

i Between iliac crest 1 
( and lower ribs . j 

i8 

1880 

J. W. Currier 



F. 

70 

R. 

( Between iliac crest ) 

\ and false ribs . ) 

19 

1881 

Gosselin 



M. 

55 

L. 

Petit’s triangle . 

20 

1882 

Truss Society (congen. ). 

M. 

16 

R. 

At tip of twelfth rib . 

21 

1884 

Truss Society 

. 


M. 

i 54 

L. 

Petit’s triangle . 

22 

1889 

J. Hutchinson, iun. 


M. 

Old. 

L. 

( Trigonum lumbale ) 








\ superius ? . ) 

23 

1889 

Dr. Hume . 



M. 

S3 

L. 

19 

24 

1889 

Truss Society 



M. 

30 

R. 

Petit’s triangle . 

25 

1890 

Mastin (congen.) 



M. 

6 

L. 

( Between iliac crest 1 

I ( and last rib . J 

26 

1891 

Truss Society 



M. 

1 

47 

L. 

At tip of eleventh rib. 
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Sponianeovs Lumbar Hernia, 






Size of Hernia. 

Condition of Hernia. 

Result. 

Roforonces. I 

Walnut . 

Strangulated 

D. 

( Traits des Operations, 1731, p. 369 
\ (Observation 23). 


(Strangulated ) 

R. 

( Pratique Modemede la Chirurgie, 


( (operation) f 

\ ^77^t P* 393 (Observation 56). 

Child’s head . 

( Strangulated ) 

\ (taxis) . ) 

R. 

( Traits des Mai. Chir. , 1790, vol. ii. 

1 p. 225 - 


Redtcible . 

R. 

( Essay on Crural Hernia, 1802, 

( p. 8, 


(Strangulated ) 

R. 

( Recherches Pathologiques sur les 


( (taxis) ) 

t Causes, &o., 1819, p. 4, note 2. 

Foetal head; . 

Reducible . 

R. 

( Gazette des H6pitaux, 1862, No. 

\ 43, P‘ 170. 

Fist 

1) 

R. 


Apple 

1* 

R* 

( Union M^dicale, 1864, vol. zzii. 

1 P. 578. 




(In Braun’s Essay, quoted from 

Fist 

” • • 

R. 

< Gazette Mddicale de Stras- 
i bourg, 1869, No. 23, p. 274. 



R. 

( In Braun’s Essay in Arch. f. Klin. 


»i • • 

\ Chir., xxiv., 1879. 


(Strangulated \ 

\ (taxis) . ) 

R. 

Ibid. 


(Incised (faecall 
\ fistula) . ) 

R. 

fLarrey, Recherches et Observa- 
< tions sur la Hernie Lombaire, 

1 1869, p. 24. 

Walnut . 

Reducible 

R. 

Ibid. 

( Quoted by Mastin in Annals of 

Teacup . 

11 

R. 

< Surgery, July 1890, xii., Case 

1 36. 

Egg . . . 

)) 

R. 

In Braun, loc. cit., p. 212. 

6x4 ceptims. 

i> • 

R. 

Ibid. 

Egg 

Irreducible . 

R. 

( Catalogue du Mus^e Dupuytren, 

1 1879, vol. iv., sp. 323. 

10 in. across . 

Tangerine orange . 

Reducible . 

R. 

R. 

Quoted by Mastin as Case 25. 

( Gazette MtSdicale de Paris. 1881, 

»» • 

1 p. 123. 

Half orange . 

»» 

R. 


Walnut . 

Irreducible . 

R. 


Fist 

Reducible . 

R. 

( Brit. Med. Jour., July 13, 1889, 

\ and Path, Soc. Trans., 1889. 

Child’s head . 

/Strangulated 1 
\ (operation) ) 

U. 

Brit. Med. Jour., July 13, 1889. 


I Not complete pro- 1 

R. 



I trusion . f 


9 in. X 9J in. . 

Reducible . 

R. 

( Annals of Surgery, Pilcher and 
\ Keetley, July 1890, xii. p. 20. 

Hen’s egg 

»> • • 

R. 
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CHAPTER XXX. 

ON OBTURATOR HERNIA. 

Historical Retrospect. — The hernia which escapes from the pelvis 
through the opening for the passage of the obturator nerve and vessels 
was first observed by Pierre Arnaud de Ronsil, the father of G. Arnaud, 
at the beginning of tlie last century.^ He presented a memoir on his 
discovery to the Royal Academy of Sciences, but the fact was not 
credited, and his paper was rejected. Some years afterwards * Duverney 
brought to the Academy the pelvis of a woman with double obturator 
hernia, but his observation, likewise, was not published. According to 
Hoene], this hernia was met with by Lc Mairc of Strasburg, in 1718, 
and it was demonstrated at Berlin in 1734 by Cassebohm.^ Garangeots 
well-kiiown essay appeared in 1743,^ and since then cases have been 
recorded by a great number of surgeons. Objection has been made to 
the term obturator hernia, because the protrusion does not occupy the 
whole of the thyroid foramen, but only a small segment at the anterior 
part.f Hence it was called subpubic hernia (hernie sous pubienne) by 
Hippolite Cloquet, and this name is still (jommonly used by French 
writers. 

Direction and Dimensions of the Obturator Canal. — Tlie groove along 
the under or hinder surface of the horizontal ramus of the pubes, which, 
together with the obturator membrane and muscles, forms the opening 
for the vessels and nerve, has a direction downwards, forwards, and in-* 
wards. This fact recommends itself to the attention of those who are 
called upon to use taxis for the reduction of obturator hernia. The 
bone which partly circumscribes the opening, is so thick that the passage 
is sometimes called a canal, and Vinson, who measured it carefully, 
found its length from the inner to the outer orifice to be, on an average, 

2 centimetres,^ The same observer gives the horizontal diameter of 
the pelvic opening as 14 millimetres, and the vertical as 9 millimetres. 

* Circa 1724. 

t Garangeot called it ** hemie intestinale par le trou ovalaire des ob pubis.*’ 
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Anatomy of ObtnraWr Hernia. — ^Tho strong pelvio fascia which 
covers the upper part of the obturator intemus muscle sends a pro- 
longation into the canal; and should form one of the coverings of the 
sac of obturator hernia. In one case the sac was invested by fascia from 
that over the obturator externus muscle. The sac is derived from the 
peritoneum lining the upper part of the pelvis, but in rare instances it 
has been furnished by the broad ligament. When a viscus descends the 
canal, it carries before it the peritoneum, subperitoneal fat, and fascia. 
In its course onwards it may lodge in the canal or insinuate itself 
between the obturator membrane and obturator extemus muscle,* or it 
may emerge above, or in front of, that muscle, and be covered by the 
pectineus and adductor brevis. Sometimes a part of the obturator 
externus is in front of the sac.f 

Sac accessible at Inner Bide of Thigh. — ^The tumour in all cases 
will be most accessible to pressure, when this is made from the inner 
side of the thigh just behind the adductor longus near tlie origin of the 
muscle. It is too deeply buried, as a rule, to be felt from the front or 
to be affected by pressure over Scarpa^s triangle. 

The Obturator Nerve, in leaving the pelvis, clings close to the bone, 
and consequently it should generally be found at the outer side of the 
sac. Such is its most usual position, and next it is most commonly on 
the front or front and outer side. It was three times found behind the 
sac, and only twice to the inner side among twenty-one cases. The 
nerve seems to take sometimes a curved or somewhat spiral course, so 
that within the pelvis it is at the upper and outer part of the neck, and 
externally is found below the sac. 

The Artery which accompanies the nerve will be generally at tlie 
outer or posterior part of the sac, and as the usual position of the vessel 
is below or behind the nerve, it will more frequently than the nerve be 
found behind the sac. In twenty-four cases it was nine times external 
to and ten times behind the sac ; three times to the inner side and twice 
in front. As it passes the neck of the sac, it occasionally gives off a 
branch, so that this part is then in relation on three sides with an arteiy, 
and sometimes the obturator artery, as it emerges from the pelvis, re- 
ceives a communicating branch from the internal circumflex which runs 
behind the sac. The obturator artery generally takes origin from the 
internal iliac, but, in the cases referred to, it was found twice coming 
from the epigastric, once from the external iliac, and once from the 
femoral artery. In the lost instance it ascended beneath the external 
iliac vein to reach the pelvis. 

Contents of the Baa — ^The sac of an obturator hernia almost always 

* Only two Instances are recorded among the cases referred to below, 
t This was twice noted in the oases referred to below. 
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contains intestine alone, and is not accompanied by omentum in more 
than 7.5 per cent, of the cases. The bladder is said to have been found 
in this hernia by Albums, and there are well-attested instances in which 
the uterine appendages have been protruded. In Professor Chiene’s case 
there were three obturator hernias. On the left side, the sac which was 
formed from the peritoneum of the broad ligament contained the outer 
two-thirds of the Fallopian tube and two inches of ileum. The round liga- 
ment was in front of the opening, and the ovary immediately behind it. 
On the right side there were two small obturator hernias ; one of the 
ordinary kind in front of the round ligament, and one behind it formed 
by the peritoneum of the broad ligament, and containing the outer half 
of the Fallopian tube. In lUazina’s case, in which also the sac was 
derived from the broad ligament, not only were the right Fallopian tube 
and ovary in the sac, but the round ligament entered the hernial orifice 
and emerged again to reach its usual destination. In Professor Kron- 
lein’s case, part of the uterus was in the sac besides its appendages. 
A very remarkable specimen, prepared by Cloquet, is preserved in the 
Musde Dupuytren.^ On the right side an obturator hernia occupies the 
ordinary position. On the left side the vessels and nerve leave the 
pelvis at the usual place, but, in the middle of the thyroid space, an 
orifice is seen of oval form, and 3 centimetres in its greatest diameter. 
The hernia through this opening in the obturator membrane pushed 
before it the muscles of that name. 

Relation to Sex and Age. — Obturator hernia is so much more common 
among women that only 4 cases in men were found in a total of 63. It 
is a malady of advanced life ; the average age at the time of observation 
in 53 persons was 61.3 years. Eschenbach says he met with it in a 
woman, set. 24, and in a man, set. 25, but it is supposed that these were 
cases of femoral hernia. In 7 persons both the foramina were occupied 
by a sac,* and among the single hernise 22 were on the right and 24 on 
the left side, so that the affection shows no predilection for one side 
rather than the other.* 

Premonitory Symptoms. — This hernia is so difficult of detection that 
its history is that of a hernia left to itself. It has been already noticed 
that a hernia may exist and give the possessor no uneasiness, or the 
patient may suffer in various ways without associating his troubles with 
a rupture. And thus it is, perhaps, that many cases of obturator hernia 
have apparently no premonitory signs, and the malady first declares 
itself, when the symptoms of strangulation set in; or, it may be, that 
the hernia is protruded for the first time and strangulated at the same 

* Double obturator hernia was observed by Klinkosch, Camper, Hilton, E. Wagner^ 
Bowlby, Chietie, Richmond. 
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instant. Possibly the records are defective. Be this as it may, in 
30 per cent, there is no previous history. 

In the cases in which symptoms have preceded the observation, they 
are general or local; much more often general, sometimes both com- 
bined, in a few cases only local. When a history is obtained, its prin- 
cipal features are the existence of habitual constipation, and from time 
to time attacks of colic or aT)dominal cramp which may last a few hours, 
or more than a day ; often nausea, but seldom vomiting. One or other 
of these symptoms may be absent, and they may attain such a high 
grade as to constitute strangulation. When these symptoms are present 
a tumour is looked for, but is often not found. 

Local Symptoms. — It is looked for below the inner end of Poupart’s 
ligapient, internal to the femoral vessels and below the pubes. A very 
considerable swelling may exist in the substance of the thigh, and yet 
produce a scarcely perceptible difference in the outline of Scarpa’s 
triangle. The tumour is more easily felt than seen, and when this can 
be done, the difficulty is at an end. There is good reason for suspecting 
that the tumour has been sometimes overlooked, because it has not been 
sought for in the best way. It is moat easily apj)roached from the inner 
side of the thigh. The thigh must be flexed, rotated outwards, and 
carried inwards to relax the adductor muscles, and the finger placed 
against the descending ramus of the pubes lieliind the adductor longus. 
Pressure should then be made in the axis of the obturator canal, that is, 
outwards, backwards, and upwards. 

Even so the tumour is not always felt, but there may be undue fulness, 
or increased resistance, which have been several times noted. Lastly, if 
external examination fails, there is still one resource which was suggested 
long ago by Roser. The finger may explore the inner opening of the 
obturator canal from the vagina or rectum. In a case examined by 
the author, the finger, when made to sweep round the margin of the 
obturator foramen, was stopped by a firm cord about the thickness of 
the thumb, which could be felt to enter the obturator canal. But this 
manoeuvre has not succeeded in every case in revealing the presence of 
n protrusion. 

When strangulation has taken place, the tumour may be tender on 
pressure, and this fact may be elicited by the proceedings already 
described, or by making tense the obturator extemus muscle, as Mr. 
Birkett suggested. This can be done by slight abduction of the thigh 
and strong rotation inwards. 

Signs of Pressure on the Obturator Nerve. — ^The only remaining 
symptom is the pain and other disorders caused by the pressure of the 
tumour on the obturator nerve. Attention was first drawn to this 
symptom in a few brief lines by Howship in 1840,® and was brought 
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into grejlter prominence in 1845 by Romberg in Dieifenbaeli’s Opera- 
tive Surgery. It is therefore by some called the Howship-Romberg 
symptom. This manifests itself in various ways ; in a few cases the 
movements of the limb, both passive and active, are painful. It is 
not uncommon for the patient to keep the limb in a partly flexed posi- 
tion, and when asked to move it, to raise it with the hands rather than 
put the muscles in action. Occasiojially the patient lias complained of 
numbness, as well as loss of power, which in one case excited suspicion 
of a partial paralysis. The most usual effect, however, of the pressure 
is neuralgia in the course of the obturator nerve. Pain at one part or 
another has been met with in only 42 jier cent, of the cases, and even 
when present, it has not always been rightly interpreted. 

It may not be improper to recall here the distribution of the iterve 
which, though now very generally remembered, has often been forgotten, 
when attention to its course might have saved the life of the patient. 
It not only supplies the adductor muscles and the hip and knee joints, 
but forms a communication at the inner side of the thigh with the 
internal cutaneous and saphenous nerves. In some instances this com- 
municating branch is continued to the inmn* side of the knee, and may 
reach as far down as the middle of the leg. 

The pain, as usually described, is of a “ cutting,’^ “ burning,” “ tearing ” | 
character, and is felt most frequently along the inner side of the thigh J 
extending from the groin to the knee. Occasionally it is severe in the ‘ 
leg, and one old woman is said to have been in the habit of causing her ; 
relatives to rub the calf of her leg during the paroxysm. Why it should 
sometimes extend to the great toe is not very evident, unless some fibres 
accompany the internal saphenous nerve to the foot. It may be confined 
to the thigh, and in two instances has chiefly resided in the hip joint. 
It was thus in one case mistaken for rheumatism with fatal consequences. 
How difficult it is to read this symptom aright is seen in Mr. Bowlby’s 
case, which was admitted to St. Bartholomew’s Hospital under one of the 
physicians, and not only had the advantage of his sagacity, but was 
examined in consultation by one of the most subtle surgeons in London, 
and yet the pain in the hip was wholly misinterpreted. 

Diseases Simulating Obturator Hernia. — It may not only be mis-f 
taken for rheumatism, but, as Griinberg and Olhausen have pointed out,! 
the pain in parametritis and perimetritis, and in some cases of hysteria,f 
may have the same character as obturator neuralgia. Krbnlein, more-- 
over, had. a case of suppurative peritonitis in the left iliac fossa, which 
was accompanied by pain along the inner side of the left thigh, and 
tenderness on pressure below Poupart’s ligament at the inner part. It 
thus simulated, in a measure, obturator hernia. 

Dr. season’s Oase.-— Before passing to the treatment of this rupture 
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in its non-strangulated state, a case may be briefly described which came 
under the author's notice, and which gives a faithful sketch of the eflTects 
of the hernia, and illustrates very well the difficulties of treatment. The 
case is recorded with all its details by Dr. John Mason, of Windermere, 
in vol. xxviL of St. Bartholomew's Hospital Reports, p. 65. The patient 
was sent by him in 1890 to the Truss Society for the opinion of my 
colleague, Mr. John Langton, but as he was on leave at the time, the 
woman came under my care. 

She was forty-eight years of age, and had had eight children. At the 
time of her visit she was lean, but was then recovering from severe ilh 
ness. Since she was thirty-two years old, she had been subject to 
attacks of severe pain recurring at intervals varying from one to three 
months. She was not able to trace their occurrence to the use of extra 
exertion. The pain usually lasted about five hours, and was relieved by 
the recumbent position and stupes. It was felt in the right groin, and 
extended down the inner side of the thigh to the inner surface of the 
knee joint. Sometimes it seemed to proceed from the groin across the 
belly to the left hyj)ochondrium. Vomiting always Jittended the pain. 

Whilst engaged in laundry work on Christmas Eve 1889, she was 
attacked by the pain. Not being able immediately to lie down, she 
continued at the wringing machine for near an hour, when her suffering 
was so great that she was compelled to go to bed. The pain extended 
from her stomach to her knee. She became very ill, and appears to 
have suffered for thirteen days from strangulation with ffecal vomiting. 
The bowels at length acted in response to injections, but sickness con- 
tinued, though not of the same foul character, for eighteen weeks. 

During the first thirteen days of her illness a tumour was noticed in 
the right thigh. The patient herself observed that there was “ wind in 
this swelling,” as she heard gurgling. This was disregarded by her 
medical attendant. At the end of eighteen weeks, Dr. Mason was sent 
for, and he immediately recognised the tumour as an obturator hernia. 

At that time its size was equal to a cricket ball, and by repeated 
taxis Dr. Mason was at length able to reduce nearly the whole of it 
Soon after reduction it would descend again. When the patient attended 
at the Truss Society, Scarpa's right triangle was observed to be fuller 
than the left, and the inner boundary of that space had a more rounded 
outline than on the other side. On palpation a tumour was felt deep in 
the thigh. At the upper part it could not be defined except so far that the 
femoral artery lay along the outer margin of its anterior aspect. When 
the muscles were put in action, the adductor longus and pectineus were 
felt in front of the swelling. The lower limit of the mass reached the 
junction of the upper and middle thirds of the thigh, and ended in a 
rounded but ill-defined extremity. It was somewhat cone-shaped, very 
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firm and uneven, indolent, and not tender. When the finger explored 
the margin of the thyroid foramen from the vagina, it was checked by 
a firm, thick cord entering the site of the obturator canal. There was 
much pain at that spot during sexual intercourse. Dr. Mason was 
always able to reduce this tumour, except a very small remnant. 

Treatment. — The deep situation of the obturator foramen in the thigh 
renders it scarcely possible to apply against that aperture effectual pressure 
by means of a truss. Looking to the great discomfort to which these ] 
patients are subject, and to the danger under which they live, which is ■* 
expressed by the high death-rate (84.4 per cent.) among cases of strangu- i 
lation, the author can find no alternative but to recommend an operation 
for the closure of the sixe. In the majority of cases, in wliich the malady 
only becomes known to tlie surgeon when the patient is advanced in 
life, the success of an operation is somewhat problematical ; but in a case 
which is detected early, and in that last narrated the symptoms dated 
from the age of thirty-two, there could bo little objection to performing 
an operation and approaching the sac from the pelvic side of the opening. 

The subject of the strangulation of these hernije will be found in the 
Second Part of this work. 

REFERENCES TO CHAPTER XXX. 

Beferences to Obturator Hernia, 

1. O. Amand. — Mem. de Chir., 1768, ii. Appendix, p. 12. 

2. Gunz. — De Herniis, 1744, cap. xviii. p. 79. 

‘3. Garangeot — Mem. de TAcad. Roy. de Chir., 1743, i. Part III. p. 353. 

4. Vinson. — De la Her. sous pubieniie, 1844, p. 39. 

5. Cat. Musde Dupuytren, 1879, voL iv. No. 248. 

6. Howship. — Pract. Remarks on the Discov. and App. of Surgery, 1840, p. 301. 


Cases of Obt urator Hernia in which a whole Loop of Intestine was involved. 

Hip. Cloquet. — Bull, de la Fac. de Med. de Paris, 1812, p. 194. 

Jos. Smith.— Lancet, 1829-30, iL 735. 

Cruvelhler.— Anat. Path, in fol., 1832, Livr. 15, pp. i, 2. 

Weatherfield. — Lancet, 1840, p. 52. 

King. — Lond. Med. Gaz., 1842, xxxi. 409. 

Livois.— Bull. Soc. Anat, 1842, xvii. 54. 

Vinson. — De la Her. sous pubieniie, Th^se de Pans, No. 240, 1844, pp. 24, 
loi, 104, 1 13, 1 1 7, 12 1. 

Hilton.— Med. Chir. Tr., 1848, xxxi. 323. 

Botteck. — Arch. f. Phys. Heilk., 1851, x. i. 

Stanley. — Path. Soc. Tr., 1851, iii. 94. 

B. Fischer. — Zeitsch. f. Rat Med., Henle u. Pf., 1852, N.F., ii. 266. 

John.— Quoted by Paul, Z. Lehre v. d. Her. for. oval, Giinsb. Zeitsch., 1853, 
iv. 5. 

NuttalL — Br. Med. Jour., 1857, ii 566, 



284 ON OBTURATOR HERNIA. 

Heath.—Lancet, Jan. 31, 1857, p. 109. 

Lorinser. — Gunther’s Lehre v. d. blutig. Op., i86o~6i, ii. 147. 

Amta.— 'Ibid., p. 148. 

Heiberg and Zahrtmann. — Ibid., p. 148. 

Labb^. — Bull. Soc. Chir., 1866, p. 436. 

Spencer Watson. — Path. Soc. Tr., 1866, xvii. 132. 

J. Chiene.— Ed. Med. Jour., 1870-71, xvi. 601. 

Mayo. - Br. Med. Jour., 1873, ii. 727. 

Dussaussay. — Bull. Soc. Anat., 1876, p. 746. 

Fblchen. — Deutsche Zeitsch. f. Chir., 1883, xviii. 203. 

Helchel. — Die Lehre v. d. Br. einkl., 1886, pp. 16, 18, 

Firth. — Br. Med. Jour., 1890, i. 8S7. 

Krdnlein. — Mittheil. aus d. Chir. kiln., Tubingen, 1890, vi. 197, 240. 

Cases of Obturator Hernia with Partial Enterocele, 

Breschet. — Vinson, op. cit., p. 97. 

Beau. — Gaz. des H6p., 1844, P* 393* 

F. Hewitt. — Path. Soc. Tr., 1846, i. 100. 

Blazina.-— Drei Falle v. H. des For. Ob., Vierteljahrsch. f. d. prakt. Heilk. 

Prag, 1848, xvii. 124, 126. 

Rdser. — Arch. f. Phys. Heilk., 1851, x. i. 

Tebay. — Med. Times and Gaz., 1852, xxvi. 270. 

Wilkina — Lancet, 1853, i. 383. 

Paul. — Zur Lehre v. d. H. For. Ov., Schmidt’s Jahrb., 1853, Ixxx. 341. 

E. Wagner. — Arch, f, Phys. Heilk., 1859, iii., N.F., p. 133. 

B. Schmidt. — Arch. d. Heilk., Leipzig, 1865, vi. 468. 

Newman. — Lancet, 1871, ii. 710. 

Trelat. — Union M^d., 1872, xv. 83. 

Goodheart. — Path. Soc. Tr., 1876, xxvii. 161. 

Eocher. — Die Lehre v. d. Br. einkl., Deutsche Zeitsch. f. Chir., 1877, p. 375. 
M. Schmidt. — Deutsche Med. Wochensch., 1882, viii. 663. 

Croly. — Br. Med. Jour., 1882, L 271. 

Grdnaberg.—Deutsch. Zeitsch. f. Chir., 1882, xvii. 177. 

Krdnlein. — Op. cit., pp. 197, 200. 

Further Beferences to Obturator Hernia. 

Obrd. — Med. Chir. Tr., 1851, xxxiv. 233. 

Bransby Cooper. — Med. Tim. and Gaz., Jan. 29, 1853, P* ^*3- 
Zsigmondy. — Wien Med. Wochen., 1878, xxviii. 1 109. 

EL Starke. — Berl. Klin. Woch., 1880, xvii. 510. 

D. Johnstone. — Ed. Med. Jour., 1881-1882, xxvii. 308. 

Camper. — Dem. Anat. Path., 1762, Lib. ii. p. 17. 

Demeaux. — Bull. Soc. Anat., 1839, p. 20. 

Frantz. — Br. and For. Med.-Chir. Rev., 1842, p. 556. 

Chassaignac.— Bull Soc. Chir., 1851-1852, ii, 193, 

Teevan. — Path. Soc. Tr., 1864, xv. iii. 

Lemoine. — Gaz. Hebdoni. de M. et C., 1870, vi. 815. 

Hallowes.— Br. Med. Jour., 1879, i** 535* 

Bichmond. — Jour. Anat and Phys., 1882-1883, p. 537. 

Plmbet. — De la H. Obtnr., 1882, Paris. 

Poirier. — Bull. Soc. Anat, 1 888, p. 166. 



ANATOMY OF ISCHIATIC HERNIA. 


285 


CHAPTER XXXL 

ON ISCHIATIC HERNIA. 

In very exceptional cases some of the viscera may leave the pelvis by 
the great sacro-sciatic notch. But the instances on record arc so few, 
tind, for the most part, so imperfectly described, that little is known of 
this hernia. 

Cause. — Monro considered that it was due to a congenital defect of 
the parts which form the oj^ening,^ but no important deficiency has been 
observed in the cases submitted to dissection. In 1 7 cases, 7 ap2)eared 
in infancy or at birth. The two sexes seem to be about equally lialde, 
and one side is not mort^ commonly affected than the other. 

Contents. — These herniae may contain the omentum and intestine, 
or the ovary, or a part of the urinary bladder. Camper discovered the 
ovary in a left ischiatic hernia in 1759.^ M, Roiitiov met witli one of 
these organs, enlarged by cystic disease, whicli he removed through an 
incision in the buttock with complete success.'^ Halhu' was aware that 
the bladder may esc^ape in this situation,^ and Schreger relates the case 
of a one year old boy in whom the protrusion of a part of it was mis- 
taken for a cyst, and was removed by operation with fatal consequences.^ 
Meinel attended a new-l)orn child in wliom he found a hernial sac 
projecting through the great sacro-sciatic nohili into a large serous cyst. 
The sac wall appears to have been closely adherent to the cyst wall along 
the line of contact.^ 

Anatomy of Ischiatic Hernia. — The exact position of the opening 
through which the hernia descends lias seldom been defined. Felix 
Delpech has maintained that the place which would give the easiest exit 
is at the higher part of the sciatic notch near the upper edge of the 
pyriformis muscle,*^ and it was here that the hernia protruded in the case 
of the celebrated Dr. Jones of Barbadoes, which has been related by Sir 
Astley Cooper.® Kbnig also states that the protrusion is generally 
above the pyriformis. Yet in Camper’s, in Moinel’s, and in Schreger’s 
second case^ the parts escai:)ed below the pyriformis. Hyrtl thought 
that a hernia through the lesser sciatic notch had never been observed, 
but Schillbach appears to have met with one in a woman. Strangulation 
occurred in this case, and the sac contained one of the ovaries.^® A 
portion of the bladder also was protruded apparently through this 
opening in a case of Allan Bums’ communicated to Sir Astley Cooper. 
In the cases of Dr. Jones and of Meinel the pelvic fascia was observed 
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to form one of the coverings of the sac. Within the pelvis the hernia 
is anterior to the pyriformis muscle and sciatic nerve. On entering 
the thigh the sac crosses over the nerve to its posterior surface, and is 
covered by the glutseus maximus. As the rupture enlarges, it emerges 
from beneath the lower border of the glutseus and descends the thigh, 
or may peiss forward above the trochanter towards the groin.^^ 

Symptoms. — When the hernia is small and makes no obvious swelling 
in the buttock, it is found at the spot where the sciatic artery is tied just 
outside the pelvis. A line is drawn from the posterior superior iliac 
spine to the trochanter major, rotated inwards, and about half-an-inch 
below the junction of the upper with the middle third of this lino the 
hernia enters the buttock. Wassilieff found an ischiatic hernia in 
this way.i2 

V When the rupture forms a large tumour, it must be distinguished 
i from lipoma, cyst, liaBmatoma, abscess, and, according to Fischer, from 
I aneurism of the glutseal and ischiatic arteries.^® In infancy it may also 
I be mistaken for spina bifida. Of all these affections a cyst is the most 
likely to be confounded with ischiatic hernia, on account of the occasional 
occurrence within the sac of fluid, or of a part of the urinary bladder, 
or of a cyst in front of the sac, as in MeineFs case. But the diagnosis 
has not been difficult in regard to the other diseases. 

I When ischiatic hernia is attended with pain, this may be felt in the 
buttock, or may extend from the loins to the genitals, or may pass 
. down the thigh.^^ In Dr. Crossle’s case the presence of the hernia 
i caused the patient to walk a little lame.^^ 

Treatment. —The difficulty of applying a truss to this hernia must 
arise from the varying size of the buttock in the sitting and in the 
standing position. The pad would be supported on an arm fixed at the 
back to the spring which encircles the pelvis. 

Strangulation. — There has been some difference of opinion as to the 
<lirection of the incision in the stricture, when a hernia of this kind 
becomes strangulated. Sir Astley Cooper recommended that the stric- 
ture should be divided by cutting forwards. Le Dentu advises making 
several small incisions on account of the proximity of so many vessels to 
$ the neck of the sac.^® It may be questioned whether it would not be 
I more prudent, instead of opening the sac in the buttock, to perform a 
I median laparotomy, and to approach the hernia from the pelvis. 
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CHAPTER XXXII. 

ON HERNI.E THROUGH THE OUTLET OF THE PELVIS. 

Thk changes in tli(i level of the pelvic viscera, which manifest them- 
selves as Prolapses and Procidentiee, do not come within tlie scope of this 
work, and will not be more specifically referred to. Tlic present chapter 
will be restricted to the consideration of the hernia 3 which descend 
through the lower outlet of the pelvis. 

Boundaries of the Outlet. — ^Thc boundaries of this opening consist of 
the symphysis pubis in front, of the coccyx and great glutaei behind, of 
the i)ubic arch from the symphysis to tire ischial tuberosities at the sides, 
and of the great sacro-sciatic ligaments which extend from the last-named 
processes to the coccyx. Through this outlet pass the rectum and urethra 
in both sexes, and the vagina also in the female. Between these several 
tubes and the wall of the pelvis the space is closed by the levator tini 
and coccygeus muscles. These muscles are lined within by the pelvic 
fascia, and to some extent by peritoneum. 

Infrequency of these Hemte, — In spite of the comparatively weak 
and yielding nature of the parts wdiich close the lower opening of the 
pelvis, hemise rarely occur through them, and surgeons have often 
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attempted* to explain this apparent paradox. It appeared probable to 
Sir Astley Cooper and Schreger ^ that the floor of the outlet escapes the 
direct impact of the viscera by reason of the normal oblique inclination of 
the pelvis, and Jacobson recorded a case of vagino-perinsBal hernia in 
which he found the pelvis much less inclined than usual ^ Scarpa, on 
the contrary, considered the structures closing the pelvis as so elastic 
and resistant that he expressed surprise that a hernia should ever appear 
in this situation.^ I have already called attention to the infrequency of 
hernia through muscular planes, and the floor of the pelvis forms no 
exception to this rule. 

Glassification. — Very little is known, from actual dissection, of the 
site of these protrusions at their origin within the pelvis, for only a 
few post-mortem records of such cases are extant. The hernise are there- 
fore necessarily classified according to their position at the surface. 

In man they appear in the perinaeuni (perinasal hernia) or ischio-rectal 
space (ischio-rectal hernia, Lacoste). In women, likewise, they may pre- 
sent in the ischio-rectal space, or they may protrude into and from the 
vagina (vaginal hernia), or occupy the posterior part of the labium majus 
(posterior labial hernia, Seiler, or pudendal hernia, Astley Cooper). 
Sometimes the rupture bulges the labium and vagina at the same time 
(labio-vaginal hernia). 

Relations of the Sac and Place of Exit. — In two cases, which have 
been submitted to dissection, the hernia protruded the recto-vesical 
pouch, and the sac was found in the middle line between the bladder and 
rectum, and close to the latter. In Sir Astley Cooper^s case the hernia 
had not reached far enough to form a projection in the perinseiim, and 
probably escaped observation during life.'^ This he took to be the ordi- 
nary rule with perina3al hernia in the male, but in Chardenon’s case the 
sac formed a slight prominence in the perinfleum.^ The relation of the 
sac to the levator ani is unnoticed by both these surgeons, but the 
transverse perinaeal muscles were flattened on the tumour at its anterior 
part in ChardeiiOn's patient. 

It is only in exceptional wises that hernia bulges the central part of 
the perineeuin, for it generally appears to one side of the middle line. 
Scarpa met an instance in which the orifice of the sac, one inch in 
diameter, was a little to the right of the mid-line, between the bladder 
and rectum.^ Both those organs were pushed somewhat to the •ft. 
The gut at first seemed introduced only between the rectum and bladder, 
but by following its course it was seen that, when it had approached the 
neck of the bladder, it deviated to the right under the vesiculus semi- 
nalis, and entered the ischio-rectal fossa.*. When the perinasum was 

* Pipelet, le jeune, also described a case of perinesal hernia in the male to the right 
of the raphe (Mem. de I'Acad. Roy. de Chir., 1768, vol. xi. p. 284), 
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dissected, the levator ani was discovered witli its muscular fibres sepa- 
rated from one another, of which the thinnest crossed the middle of the 
surface of the sac. Other fibres, in bundles, were distributed partly on 
the neck, partly on the fundus of the hernia. The sac rested against the 
lower border of the glutseus maxiinus, and was bounded in front by tlie 
transversus perinaei. Scarpa supposed the g in those hernia3 the orifice of 
the sac descends as the protrusion enlarges, and at length reaches the 
level of the perinaeum. 

The space between the rectum and vagina is so narrow, and tlie attacli- 
ment of those organs to one anotlier is so close, that tlie possibility of a 
true perinaeal hernia in the female lias been generally rejected by surgeons 
past and present. Wlien tlie fold of peritoneum at tlie deepest part of 
Douglas’ pouch is carried down to form the sac of a liernia, the tumour 
either enters the vagina or deviates to one sidti to reacli the labium or 
ischio-rectal space. Bandifort examined the corpse of an old woman 
from whose vagina a large swelling projected, which contained the greater 
part of the small intestines.’^ The belly was consequently so flattened 
that the bones of the spine were not only felt but seen through the 
abdominal wall. The bowel had descended between the rectum and 
uterus, and entered a foramen in the posterior and inferior wiiW of the 
vagina, which formed the mouth of the sac. In other cases oliserved 
during life but not dissected, the hernial orifice has bcHUi felt in tlio 
lateral wall of the vagina, but an instance of a protrusion occurring 
through an opening in the anterior vaginal wall has been hardly ever 
met Avitli. A liernia has been found hetween the rectum and vagina, 
forming a protrusion into the latter cavity on the? right sid(?, wliicli 
descended through a firm slit-like opening inimedi.ately contiguous to the 
side of the pelvis.^ In an earlier case, described by Allan Burns, a gap 
was discovered between the origin of the levator ani and obturator 
interniis muscles, througli which a portion of tlie bladder passed down 
to the posterior [lart of the right labium, and a similar defect probably 
gave passage to the vaginal hernia just previously described. In several 
other cases, observed by different surgeons, the hernia seems to have 
made its exit near the side of the pelvis. 

Etiology. — Dr. Ludwig Ehncr, in his careful study of [lerimeal hernia, 
has made some very judicious observations upon the origin of the malady. 
Like Richter, Scarpa, and some other later writers, he draws attention to 
the distance whicl^ intervenes between the peritoneum in tlie floor of 
the pelvis and the levator ani muscle. In man the peritoneum readies 
down to the base of the trigonuni, and in woman a short distance along 
the posterior wall of the vagina. If a loop of gut enters the recto-vesical 
or recto-vaginal pouch and carries before it the peritoneum, its onward 
progress in the middle line will be arrested by the firm septum between 

T 
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the rectum and vagina, or the rectum and urethra, and the sac will 
necessarily deviate to the right or to the left to enter the ischio-rectal 
space.* The swelling will now rest on the levator ani, and must pass 
through or carry before it that muscle, and Dr. Ebner has suggested that 
this may be facilitated by the existence of gaps in the muscle. ' After 
making a number of dissections of the perinsBum (42 male and 18 female), 
lie finds that the muscle commonly arises in several portions which in 
many cases can be without difficulty separated from omi another, or may 
even be far apart', so that Henle is justified in describing it as consisting 
of three portions, the M, levator ani, the M. ischio-coccygeus, and the 
M. coccygeus. Among the 60 bodies investigated, Dr. Ebner found gaps 
between the muscles in 25, and the separation between the coccygeus 
and ischio-coccygeus was much more frequent than that between the 
latter muscle and the levator ani. 

In one male body a protrusion was met with on each side between the 
coccygeus and ischio-coccygeus, consisting of the pelvic fascia enclosing 
connective tissue. On the pelvic side of the muscles a lateral dilatation 
of the rectum corresponded with' each of these bulgings, but did not 
enter the ischio-roctal fossa. Dr. Ebner does not regard the gaps in the 
muscular floor of the pelvis as the most essential circumstance in the 
production of these lieriiiaB. It is the arrangement of the peritoneum in 
Douglas^ spacer which he conceives may descend abnormally low in con- 
sequence of a congenital anomaly, and be the chief predisposing cause. 
It is not possible, unfortunately, to test the (‘correctness of this view by 
reference to pathological data, for, as I have mentioned above, the exact 
(jourse of the hernia is as yet known in only a very few cases, t 

Among 40 hernise through the outlet of the pelvis, which I have 
(ollected for the purposes of this chapter, 6 were in males and 34 in 

* It has been above mentioned that the sac may enter the vagina in the middle 
line. 

t The conclusions of Dr. Ebner may be here appended (op. cU.y p. 81). 

1. There is a congenital disposition to perineeal hernia. 

2. It has not a traumatic origin. 

3. The space between the bladder and rectum, or uterus and rectum, is deeper 
and more distinct in embryos than in later life. If this cavity persists, thence 
conies the disposition to perinaeal hernia. 

4. In embryos of the same age the depth of this hollow is not always equal and 
constant. 

5. The descent of the hernial contents occurs in the middle line at first, but at a 
lower level a deviation of the sac to the right or left takes place. 

6. Perin»al hernise take their course through the determinate gaps between the 
levator ani and ischio-coccygeus, or between the last muscle and the coccygeus, 

7. These gaps can be frequently proved to exist in man. 

8. All hemife which appear at the lower pelvic aperture are only varieties of one 
kind of rupture. 

The remaining conclusions are of less importance. 
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females. All wore adults, and though there are at least two cases, 
reputed to be hernias of this kind, recorded us occurring in children,* 
one appears to liave been a spina bifida, and the other, which was dis- 
covered during lithotomy, is susceptible of a very different explanation. 

Contents of Sac. — The contents of these herniaB are generally said to 
1x5 small intestine. The bladder sometimes protrudes, as will be more 
fully described in the Chapter on Vesical Hernia. In PctrimtFs case, 
in which the hernia formed a projection in the rectum and vagina, an 
incision was made into the vaginal portion on account of strangulation, 
and a piece of omentum was found in the sac.^ Guiiz records the case 
of a vaginal rupture which was incised by a rash pracititioner, whereu])on 
the caecum and a largo part <^f the colon escaped. Gangrene occurred, 
and the patient died.^^ Louis examined the body of a female lunatics 
who had suffered from a vaginal hernia, and found within it the sigmoid 
flexure of the colon. Professor Winckel detectcMl the right ovary near 
the neck of the sac in a vagino-labial hernia.^^ 

In the Male the liernia appeal's in the jierinteum or in the ischio- 
rectal space. It possesses the ordinary characters of a rupture, and 
presents no difff culties of diagnosis. 

In the Female. — Of those occurring in women, the labial appear to 
be the most frequent, ddiey are more commonly on the right side than 
on the left. When small, they occupy the posterior })art of the labium 
niajiis, and by vaginal examination can generally be tra(5cd along tin* 
vagina] wall ascending to the pelvis. When the swelling is con.sider- 
able, it not only distends the labium, Init encroaches on the vagina, or 
may jiass liackwards to the verge of the anus. Profes.sor AVinckel gives a 
good illustration of this hernia in his Atlas, from the case already referred 
to. The swelling was as large as the fist, and consisted of two parts, an 
outer part filling the labium majus, and an inner part, covered by mucous 
membrane, bulging the wall of the vagina at its entry. The hernia 
reached forwards to the lower end of the right nympha. 

It may happen that the hernia first enters the ischio-rectal space and 
afterwards invades the labium. This occurred in a woman seen by 
Hager, in whom the two parts of the rupture formed at different dates. 
The two swellings were separated by a constriction which was supposed 
by Hager to be caused by the transyersus i)erin0ei muscle crossing tln^ 

hernial sac. ^2 

Hemise in the e^nterior part of the Labium which leave the pelvis 
Ixjlow the pubic arch are extremely rare. In 1891 a woman visited the 
Truss Society who complained of pain arising from a swelling in the 
right labium. The protrusion had been reduced, but a weak yielding 
spot about as large as the tip of the index finger was felt anteriorly, 

* Lacoste and Broinfield. 
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througli the skin of the labium, in the triangular ligament, at which 
point there was an impulse on cough. 

The Posterior Labial Hernias have not often been mistaken for any 
other affection ; but cysts of the labium have occasionally been mis- 
taken for these hernia?. The error is the more remarkable as the only 
resemblance between the two is in their form and i^osition. But in 
rare cases when a labial cyst has attained a great size, it may yield 
an impulse on cough. 

The Vaginal Hemise generally enter the passage at one side, some- 
what high up, and not far from the os uteri. They occur as pendulous 
swellings, invested with mucous membrane, and may dilate or project 
from the vaginal orifice. Part of a labial or iscliio-rectal hernia may, as 
lit enlarges, bulge into the vagina, in which case the vaginal swelling is 
secondary. Petrunti records a case in which tlic sac seems to have come 
down between the bladder and vagina, and to have bulged into both 
those cavities.* 

Vaginal hernioe have been thought to resenilde i)olypi, hut are distin- 
guished by their consistence, by the increase on cough, and gurgling on 
reduction. These sym|)tonis, however, appear to ha not always present, 
or to be not always diligently sought for. A swelling which protruded 
from the vagina was removed at the Marine Hospital at Kronstadt in 
mistake for a uterine polypus. The pedunculated mass, before operation, 
was of a reddish-blue colour, and felt soft here and there. It was hatlied 
in a foul-smelling pns. Its root extended far up the vagina, but the 
finger does not seem to liave reached the os uteri beyond it. A sound 
was pass(?d with some difficulty. After death, which occurred in the 
morning after the operation, an opening was found in the vaginal wall, 
5 centimetres in diameter, near the os uteri. This aperture had formed 
the mouth of a sac which had been removed, and had contained 24 centi- 
metres of omeiituiu and 10 centimetres of the middle of the transverse 
colon. 

Vaginal lierniae are not likely to be mistaken for prolapse of the 
vaginal wall, for this commonly occurs anteriorly, and lias no well-defined 
neck. In no less than two cases a vaginal hernia has been incised in 
error for an abscess, f 

Ischio-Bectal Hemise. — The hernise, which come down in the ischio- 

* In this case the vaginal swelling was incised, and omentum with foul-Bmelling 
fluid escaped. The omentum was removed after ligature, and the patient recovered 
(loe. cit,), 

f Ur, Peter Young gives the following list of affections which must be dis- 
tinguished from vaginal hernia : Prolapse of the vagina, cystocele, rectocele, uterine 
polypus, vaginal cyst, abscess of vagina, abscess of perinseum, inguinal hernia (Trans. 
Ed. Obst. Soc., 1880-1882, vol. vii. p. 51). This paper contains several references 
to this disease. 
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rectal fossa, present themselves as tumours of considerable magnitude 
between the rectum and the bone. They may push to one side the 
rectum and vagina as they descend, or may form an offset projecting into 
the latter cavity. The external and principal portion of the hernia is 
usually a large pendidous swelling. In a case delineated by Ebner, 
the sac took an oblique course towards the opposite thigh.^^ The same 
authority quotes and illustrates another instance, in which the rupture 
reached nearly to the knee. 

Papen’s Case. — By far the most remarkable, and 2>robably the earliest 
recorded hernia of this kind, was that examined by Papen, whose descrip- 
tion, delivered in a letter to Haller, has obtained widespread celebrity. 
It has often been erroneously cited as a case of hernia through the sacro- 
sciatic foramen. Papen himself called it a stupendous dorsal hernia.^® 

Anna Elizabetli Voss, set. 50, a robust peasant woman, whilst, engaged 
in reaping under a very hot sun, fell suddenly dead. When Papen next 
day came to examine the body, he was seized with horror and astonish- 
ment on seeing a ttnnour, as large as a sack, ‘‘surpassing all expectation,” 
hanging down from near the anus to the calves of the legs. The surface 
was stretched and shining, and covered with a tracery of subcutaneous 
veins. It had the shape of a large flagon. It was an ell in length, and 
had a circumference at the lower part of an eU and a half. Near the 
right side of the anus the tumour diminished gradually to the diameter of 
a span. 

The whole abdomen was seen to be eviscerated. The small intestine, 
with its much lengthened mesentery, the caeciim and vermiform appendix, 
were in the sac. Moreover, the lower [uirt of the colon, together with a 
large part of the intestinum rectum, was adherent in the mouth of the 
sac. The stomacli had a vertical position, so that the pylorus with the 
duodenum was placed in the pelvis in front of the hernial orifice. The 
uterus was obliquely inclined towards the same opening, and the right 
ovary, which was cystic, adhered, together with the Fallopian tube, to the 
mouth of the sac. When the intestines had l)een removed, an oblong 
opening could be seen close to the right side of the anus and margin of 
the coccyx. It extended towards the os sacrum, and was bounded by the 
sacro-sciatic ligament and the ischial and pubic bones. 

Ten years before her death the woman had noticed a small lump at 
the side of the anus, which gradually increased in size. At stool she 
was obliged to support the whole sac on her arm, and turn her body 
towards the left side. When she was at work, she supported the sac 
with a dorsal sling. 

The herniaB through the outlet of the pelvis sometimes cause no pain 
or discomfort, but more often the patient complains of the symptoms 
that ordinarily accompany ruptures. Local pain of an aching or burning 
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eliaracter, and a sense of weight in the perineBuni, pain also in the hypo- 
gfwtrium and colics, are the most common symptoms. In addition to 
these, a few patients have complained of numbness in the thigh and leg, 
or a sense of formication, and in one case there was so much weakness of 
the limb that the leg dragged in walking. There is not infrequently 
difficulty of micturition, or even inability to pass water, till the swelling 
has iK'on red\ieed. Tn such cases a pjirt of the bladder probably entei*s 
the hernia. 

Reduction. — When it is necessary to reduce any of the ruptures above 
enumerated, it must be remembered that the orifice of the sac may have 
sunk down to the level of the perinaeum, as Scarpa pointed out, in which 
ease pressure on the external swelling will suffice for complete reduction. 
In the majority of cases, however, the orifice of the sac will be some 
distance from the surface within the pelvis, and, in order to return the 
whole of the protrusion, two or more fingers must be introduced into the 
vagina or rectum, and the sac presstid ])etween the fingers and the lateral 
wall of the pelvis. 

Treatment. — A pessary has generally been successful in keeping up 
these ruptures. Wlien the instrument is insufficient, or if the patient 
is a male, a special truss must be made. Pipelet used an ivory plug, 
springing from an oblong ivory plate which rested on the perineeum. 
This plate was ])rovided at eacli angle with a strap which was fastened 
to an ordinary inguinal truss surrounding the pelvis. 

When irreducible, these ru|)turcs have been supported in a siis])cnsory 
bag. Several cases have been apparently cured by keeping the patient, 
after reduction, in a recumbent position with the pelvis high. Professor 
Winckel recommends in all cases a radical operation, 

Strangulation. — In the few instances in which it has been necessary 
to operate for strangulation, there has been no difficulty in returning tlie 
parts. Stiegele, without opening the sac, succeeded in returning the 
contents, after boring with Iiis finger in the surrounding tissues of the 
ischio-rectal space. It is to be observed that great caution must be used 
ill opening the sac in these hernisB, as they sometimes contain a portion 
of the bladder, not covered by peritoneum. 
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CHAPTER XXXIIL 

ON HERNIA OF THE BLADDER. 

Oystocele. — It is not iincominon for tlie anterior wall of the vagina,, 
together with the posterior wall of the bladder, to prolapse and project 
into the vagina. The swelling, thus constituted, is termed cystocele, but 
this is not what is meant by hernia of the bladder. 

Hernia of the Bladder. — A part of the bladder may leave the 
alMlomen by one of the openings traversed by ruptures, and the organ 
then becomes diyided into two parts coiinecited by an isthmus which 
occupies the hernial aperture. 

Historical Note. — Felix Platerus first discovered this hernia in the 
person of a fisherman of Bale who had long had a swelling of the 
scrotum.^ Suddenly he was attacked with retention of urine. Neither 
the catheter nor other means gave liim relief. His abdomen began to 
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swell, and to lie very painful. In sjnte of all endeavours he could not 
satisfy his urgent desire to pass water, and he was in great jeopardy. 
Platerus conjectured . that the scrotal swelling was the cause of the 
retention, and made an incision into it. The urine flowed out abun- 
dantly, the symptoms were relieved, and the patient recovered with a 
fistula from which his water flowed for twenty years. An entero- 
ejnplocele was in front of the hernia of the bladder.* 

Etiology. — Platerus, like so many surgeons after him, was puzzled to 
understand how the bladder, which is so firmly fixed in the pelvis, could 
reach such a distant situation, and even at the present day, though so 
many cases have l)oen recorded and dissected, the etiology is by no 
means estalflished. Mery, who described tliree cases at the beginning of 
the last centiiiy, attributed the hernia to a defect of development.^ To 
this it has often ])een objected that tlie protrusion occurs almost ex- 
clusively in adults^ and for the most part in those so well advanced in 
years that a congenital defect can be of little significance. Moreover, 
there is no defect of tlie bladder yet known which would favour the 
production of this hernia. On the other hand, a protrusion of the 
bladder, though very rare, is not unknown in early life. Pott operated 
iiix)n a boy, thirteen years old, whose hernia, (‘insisting of part of the 
bladder not invested by peritoneum, had been noticed at the age of six 
in the right groin."^ >Schreger relates the case of a one year old infant 
whose hernia was (iongenital. Part of the bladder had passed through 
the left great sacro-sciatic notch between the pyriforrnis and gemellus 
superior, and formed a swelling, resembling a cyst, in the glutjeal region.'^ 
The external portion of the viscus was a part of the fundus Avhich to 
some extent was c.ovored by peritoneum. 

There is nothing in the history of development which affords a satis- 
factory explanation of such cases. Even if the apertures by which the 
hernise passed were wide in consequence of defect of development, the 
(iiitrance into them of a part of the bladder before it has been subject to 
unnatural distension is hardly intelligible. No doubt the bladder in the 
infant takes up a relatively larger amount of the space within the pelvis 
and lower abdomen than in older persons, and under normal circum- 
stances comes more readily into contact with the openings in the abdo- 
minal and pelvic iiarietes. Yet, even so, the frequency of a widely patent 

* Verdier (Sur la H. de la Vessie, Mem. de I'Acad. Hoy. de ChJr., 1 753, yol, iv. 
p. 17), quoting from Gunz (de Her.) says that hernia of the bladder, according to 
.Thomas Bartholin, was dincovered by Giovanni Bomenico Sala. Platerus, however, 
was born in 1536, and died in 1614, when the first edition of his Observations was 
published. Sala was born in 1579. Bartholin was born in 1616, and speaks of Sala 
as his old master and friend who was living iii 1620 (not in 1320, as Verdier has it) 
when he observed the case of hernia of the bladder. Gunz is, therefore, probably in 
«rror when he says that the honour of the discovery should be acc<jrded to Sala. 
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inguinal canal and the extreme rarity of a vesical liernia in infancy, 
suggests the introduction of some other unknown condition for the 
production of hernia of the bladder in early life. 

In a large majority of cases this hernia is found in tlie s(irotum of 
elderly males, and though tliey may have suffered for years and even 
since childhood from inguinal hernia, the symptoms wliicli indicate the 
presence of the bladder, come on only late in life. After dissection, 
when the intra and extra pelvic portions of the bladder are together, the 
viscus is usually larger than normal. Perhaps for this reason Verdier 
supposed that the bladder is dilated by frequent retention till it comes 
within the range of the inguinal or femoral rings, through which it is 
pushed, like any other viscus, when it ivS partially empty and lax. In 
view of tlic necessity for the bladder to come into contact with one of 
the hernial openings, Garangeot remarked that the viscus in those women 
who have borne many children is extended laterally so as to resemble a 
little cask placed transversely. But so far as th('. increased capacity 
of the organ acts as a (;ause, it must be remembered that the numbei' 
of cases of dilated Tdadder is infinite, and of liernia of the bladder 
extremely few ; and if oikj may judge from the slow and gradual altera- 
tion in the size of the swelling, the enlargement of the (ugaii takes 
place to a great extent after the formation of tlie Innaiia. 

It is evident that if a considerable portion of the 1)1 adder is drawn 
through the inguinal canal, the part of it covered by peritoneum will be 
involved in the protrusion. Thus in front of the herniated bladder a 
serous cavity will be ])laced which may contain bowel, cKjc. There will 
be two lierniaB, as Garangeot observed, one of the intestine in front and 
one of the bladder behind. This combination of liernife has been 
noticed in a large proportion of these ruptures, so that it has been 
supposed that an inguinal (or femoral) hernia may drag the peritoneum 
between the mouth of the sac and the bladder till that organ is 
sufficiently displaced to enter the aperture in the groin. According 
to Despres, an ordinary hernial sac may be reduced into the al)domeii 
after its contents, may there become adherent to the bladder, and be again 
protruded carrying the bladder with it.^ But that protrusions of the 
])ladder are not commonly brought about in these ways is probable, not 
only because the bladder is so seldom found even in the largest ruptures, 
but also because a fair number of vesical hernise have no peritoneal 
investment. Yerdier was of opinion that the bladder usually came out 
first, and that the intestinal hernia was secondary. 

It may be conjectured that there are at least three conditions whicli 
must concur to produce a vesical hernia, viz., a sufficient opening in the 
abdominal parietes ; a bhidder so much distended or displaced that a 
part of its wall comes in contact with the opening ; and a bladder whose 
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wall is so distensible that it yields readily either to the intra-abdominal 
pressure or to the hydrostatic pressure within itself. 

Morbid Anatomy of Vesical Hernia. — When the bladder escapes by 
the inguinal canal, it necessarily becomes bent, so that its anterior surface 
is posterior, and rests against the back of the scrotum. The peritoneum 
jnay invest the whole of the sci'otal i)ortion as in Krbnlein’s case,^ so 
that the bladder can be easily reduced into the abdomen ; or it may cover 
all l)ut a little sj)ace at the posterior part near the mouth of the sac ; * or 
it may be found only in front whilst the bladder is adherent to the back 
of the scrotum by connective tissue. Lastly, the extra abdominal part 
may be wholly divested of peritoneum. 

That portion of the viscus in the mouth of the sac, wdiich connects 
the intra and extra pelvic portions, is generally reduced to a narrow tube. 
Pott found it ‘‘ about the breadth of the largest wlieat straw.*’ It may 
be one incli in diameter, or even larger. 

The whole bladder in some cases is outside the abdomen, so that tlie 
urethra, both in the provstatic and membranous portions, is greatly elon- 
gated. The lateral ligaments and urachus are also loosened and much 
lengthened. More commonly a part of the viscus remains in the pelvis, 
and in rare instances oidy a diverticulum of tlie organ leaves the 
aMoiuen. 

The scrotal portion has several times been found to contain one or 
more calculi. The formation of stone is probably due to the inability of 
this part of the bladder to empty itself com[)liitely, which arises, not only 
from the thinness and weakness of the vesical wall, but because the 
intra-aMominal pressure, so far from aiding the expulsion of urine, tends 
to drive the stream into the scrotal sac. In c^es where an enterocele 
has been in front of the bladder, strangulation has occasionally happened, 
necessitating herniotomy. Maurin found the gut gangrenous luider 
these circumstances." 

Occurrence in the Two Sexes, &c. — Hernia of the bladder is usually 
met with in elderly males, and is very rare in women in every situation. 

Among 36 vesical hernise — 

26 were scrotal. 

4 ,, labial. 

2 ,, femoral. 

I was vaginal. 

I „ perinieal. 

I ,, ischiatic. 

I ,, ventral. 

Symptoms. — Some patients have not suffered any inconvenience or 
trouble in micturition at any time ; some have had this difficulty shortly 
* See a specimen of Sir Astley Cooper s, Guy’s Museum, No. 2487. 
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])efore death. But, as a there is a difticulty in passing water, not 
from any obstruction of the urethra, for in none of tlie recorded cases 
was a stricture present, but from inability to drive tlie urine from the 
outer to the inner bladder. 

The patient seems to have an instinctive i^erception of the motle of 
emptying the bladder. Mery was sent for to a monastery, Avhere he found 
the general of the order, a man over eighty years of age, complaining of 
difficulty in passing water. A considerable tumour occupied the right side 
of the scrotum, in whicli Mery at once detected fluctuatioii. The scrotal 
coverings were tliin, but the swelling was not translu(*ont. Mery was 
disposed to think it a hydrocele, when tlie ‘‘lioly religious,’^ seizing the 
scrotum with his hands, compressed it. Urine flowed from the penis, 
and the swelling entirely subsided. Mery then informed his patient 
that he had a hernia of the Idadder, and this diagnosis was verified soon 
afterwards pos t-m o rtem . 

As in Mery’s case, the patient is often not able to mi(?turatc till he 
makes pressure on the swelling. When he ])asses water, the tumour 
subsides, and as his urine re-collects, it gradually fills out again. If water 
is thrown into the bladder through a cathet(‘r, the scrotal ])art (ian be 
filled at will and again emptied by pressure. 

The extra pelvic portion, which is often irreducible, remains in the 
scrotum as a loose, soft mass, like a thickened hernial kSuc, till it fills, and 
then gives a sense of fluctuation on palpation. It is not in every case, 
however, that the scrotal portion ciui be completely emptied, for it some- 
times is only diminished in size by pressure. The hernia is not likely to 
he mistaken for a hydrocele of the tunica vaginalis, because it is not 
translucent, and the testis can be felt below it. But in one case the 
testis was flattened and at the back of the scrotum, and was not per- 
(leptiblo tiU it was discovered on dissf3ction.^ 

When the extra pelvic portion of the bladder is compressed, the 
patient has a desire to make water, and, if the pressure is continued, 
drops of urine escape from the i^enis involuntarily. This rule seems to 
be liable to some exception, for Pellctaii, when about to operate upon a 
strangulated scrotal hernia, observed that if the swelling was seized for 
taxis, one or sometimes two jets of urine passed. lie therefore thought 
the case was one of hernia of the bladder, but after death that organ 
was foiind unmoved in its usual situation.® The patient with vesical 
rupture also suffei*s from frequent micturition, which may endure for 
many years, and he has i)ain in the region of the bladder and hypo- 
gastrium. 

In Labial Hernia containing a part of the bladder, the symptoms, 
except for the difference of situation, are not essentially different from 
those above given for inguinal vesical hernia. 
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The extraordinary case of vesical lieniia dissected by Allan Bums 
has already been referred to, in which a jiart of the bladder entered the 
right labium, and a part on the left side passed between the levator ani 
and obturator internus to enter apparently the lesser sciatic notch.’® It 
is not uncommon to meet with cases described as vaginal hernia of the 
bladder, which are evidently cystoccles, but Mund6 has recorded one 
in which, after reduction of the bladder, lie detected a fissure in the 
anterior vaginal wall, formed by a longitudinal separation of the muscular 
fibres of that canal.” Tjovret met with a femoral and vaginal hernia of 
the bladder occurring together in the same person.’^ 

Perinseal Vesical Hernia. — Pipelet described a vesical hernia in the 
perina^um of a male who suffered from a dull pain and a sense of weight 
in the part, and could only [lass small quantities of water at a time.’^ He 
was obliged to press on the perinaeum to micturate and to stoop forwards. 
The swcdling was about the size of an egg, and entered the pelvis by an 
opening on the right side of the raphe. Pipelet invented n special truss 
for it which has already been described (p. 294). 

Ventral Vesical Hernia. — Reboul described a hernia of the bladder 
whose anterior and upper part had passed througli an orifice in the abdo- 
minal wall above the symphysis pul)is and between the recti muscles.’^ 
The protrusion was about the size of a hen^s egg, and descended in front 
of the pubes to the root of the penis. It was reducible, but was not 
invested by peritoneum. There was considerable hypertrophy of the 
muscular fibres of the herniated portion, and it was noted that the man, 
who was eighty-five years of age, had not had trouble with his water. 

Treatment. — If a vevsical hernia, whether single or in comjmiiy with 
enterocele, is reducible, there need be no hesitation in applying a truss. 
But if one or both are irreducible, the question of treatment may present 
some difficulty. IMery directed his patient not to wear a truss under 
these circumst<ances. Some have feared to attempt reduction of the 
bladder lest the part should be incapable of contraction when it is again 
within the abdomen. This dmiger seems imaginary rather than real. 
In a case of scrotal hernia I would advise the use of the hinged cup 
truss (p. 219), in order to keep up gentle and steady pressure on the 
swelling, whereby its gradual reduction will be accomplished. Some 
would prefer to perform a radical operation, but these patients, on account 
of their age, are not very favourable subjects for surgical interference. 
If the hernia is in some part other than the scrotum, and is irreducible, 
mechanical pressure, steadily maintained, will in all likelihood secure 
reduction. 
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(JHAPTER XXXIV. 

ON THE DOCTRINE OF STRANGULATION. 

The Strangulation of Hernia. — A rupture, so long as it keeps its 
ordinary state, is a serious, sometimes a grievous inconvenience, but is 
not immediately dangerous to life. Yet, at any moment, a sudden 
increase of tlie contents of the sac may bring the patient into the utmost 
peril. Ho begins at once to suffer pain in the rupture, which spreads to 
the belly, and he lliids that lie can no longer return the parts protruded. 
Vomiting comes on, and, if it continues, bc(ionies stercoraceous, whilst 
the stools (ire suppress('xl. The hernia is said to have suffered strangula- 
tion.* Unless the bowel can be reduced, the symptoms continue till 
death relieves the patient, 8o sudden a transition from health and 
activity to a mortal illness, attended with extreme wretchedness, sug- 
gested to the ancient surgeons the expressive name, which tliey have 
given to this condition, of “miserere mei.^t 

Earliest Becord of Strangulation. — If a passage in Coelius Aurelianus 
can be trusted, the strangulation of hernia was known four centuries 
before Christ, and taxis was practised for its relief by Praxagoras of 
Cos.^ In the same quotation from Praxagoras, Professor Albert finds 
the earliest record of the ancient conception of the cause of strangulation, 
the “oldest enunciation of the theory of strangulation.” 

Ancient Theory of Strangulation. — ^According to this theory, the 
obstruction was produced by an accumulation of hardened fasces in the 
protruded bowel. The same explanation was given by Celsus,^ and was 
used by all the surgeons after him, with few exceptions, up to the dawn 
of tlie last century. The old remedies for strangulation were designed 
to soften or to dislodge the “ hardened faeces ; ” the warm bath, which 
is mentioned by Avicenna, ^ the pmdtices to the part, the clysters, and 

* This word, according to Gosselin, was first used by Riolanus, 1648. 

+ The condition produced by strangulation was also called ileus. 
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taxis. Even after the invention of the opera.tion for the reduction of 
strangulated hernia in the middle of the sixteenth century,* the ancient 
doctrine continued in full authority. 

Lavater’s Doctrines.— But towards the close of the seventeenth century 
other causes were suggested. In Lavater’s essay on ent(jro>peristole hi 
1672 the subject is ably discussed.** By entero-pcristolc lie understood 
<joinpressioii of the intestine, “whence I call that compression of the 
intestine variously, constriction, strangulation, and incarceration.” 

According to Lavatcr, the compression of the intestine was due to tlic 
neck of the sac.t Among the antecedent causes “which first make and 
foment the disease ” he gave the jirincipal place to an accumulation of 
fa3ces or of flatus in the protruded gut in conformity with the ancient 
belief, but he introduced as another cause inflammation of the intestine. 

Strangulation caused by Inflammation. — The notion that inflamma- 
tion first attacked tlie bowel, which was thus swollen till it became too 
large for the neck of the sac, was favourably entertained by many 
surgeons in the last century, and has been from time to time revived 
without meeting witli general acceptance. The inflammation is now 
generally regarded as a (ionsecpiencii and not as a cause of the 
strangulation. 

Spasmodic Strangulation. — Mauchart, in 1722, in addition to the 
old theory, mentioned, as causes of strangulation, first, a disproportion 
between the parts protruded and tlie ring ; secondly, a spasmodic con- 
traction of the ring.''^ It was tliought that tlie neck of the sac might 
lie constricted l)y a local and long enduring spasm of the oblique musciles. 
This idea is to be found in the treatise of Dionis (1702),*’' and Mauchart 
probably obtained it from the surgeons of La Charito and the Hotel 
Dieu when he was working at those hospitals in Paris. A number of 
eminent practitioners, among whom were Richter, Sir Astley Cooper, 
and Guthrie, lielieved in the reality of the so-callerl “ spasmodic stricture,” 
but it has been rejected by Scarpa, Travers, and Lawrence, and has 
been almost universally condemned by later ^vrit(u^s. The borders of 
the openings through which lierniee come are now thought to take only 
a passive part in producing strangulation. 

Refutation of the Ancient Doctrine. — The ancient doctrine which 
attributed strangulation to an accumulation of hardened faeces in the 
X^rotruded gut was overthrown by Sharx^, who remarked that it is the 
small intestine which forms the majority of hernim, and that the con- 
tents of the small intestine are fluid. ^lany years later Malgaigno again 
demonstrated that strangulation in this sense hardly ever oiicurs." 

* Invented by Pierre Franco in 1546-1549. 

t In inguinal hernia it was the neck of the sac aided by the aponeurosis of the 
oblique muscles. 
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True or ** Elastic " Strangulation. — When a loop of bowel is forced 
through a narrow hernial aperture, or when more bowel is driven down 
into a hernia already protruding, there is a disproportion, a^s Mauchart 
observed, between the protruded parts and the ring. The opening 
during the passage of tlui gut, is dilated to its utmost.* It then recoils 
and compresses tlie intestine. Thus is x^roduced a strangulation, i.e., a 
compression of the intestine and closure of its lumen, which has been 
variously termed triie,^’ “ acute,” “inflammatory,”! and, by the Germans, 
“ ehistic.” It is Evident that in this manner any organ or part of an organ 
that is within the range of the luirriial opjenings, may become strangulated, 
whether it l)e intestine, omentum, a testis, or an ovary. By the pro- 
trusion of a greater length of a single fold of intestine it might be 
thought that tlierc woidd be no increase of comiucssion at the ring, but, 
as Sir Astley Cooper observes, a x>roportionally larger quantity of mesen- 
tery descends along with the l)OAvel, and thus increas(\s the pressure made 
by the stricturt^ on the liernial tamtents.** It is rcjisonable to sux)pose 
that the degree of compression to which the intestine is subject, in sojiie 
measure is proportionate to the size of the opening through which it 
comes, as well as to the energy of the expelling force. Be this as it may, 
a diftereiice in the severity of the symx>toms has been long since noticed 
among cases of strangulateil hernia, and the attempt to explain these 
differences has given lurth to various theories of strangulation. 

Strangulation by Obstruction. — It ^vas supxjosed by Goursaud that 
the intestine in a hernial sac may be lilled up Avitli alimentary matters 
till it l>ecomes too large for the neck of the sac or tlie hernial aperture, 
and to this condition he gave the name of “ Etraiiglement par engoue- 
luent des matieres.”J Travers termed this, secondary strangulation, “in 
which the gut is confined by distension of its tube.” A strangulation 
X)roduced in tliis way would give rise to symptoms less severe and less 
speedy, it was thought, than those of elastic strangulation. In suxq)ort 
of his contention Goursaud cited a series of cases which have the fol- 
lowing characteristics. A lai-gc and old rupture which may have been 
reducible or has been long irreducible, begins to swell until it becomes 
tense and hard. At the same time the stools are suppressed, and the 
belly is slowly distended. When vomiting occurs, it comes late, and is 
not usually severe. At length the hernia becomes painful, and if not 
reduced, or if it is not emptied, the ox)eration may he called for. Cases 

* This was pointed out by Wiliner (Pract. Obs. on Her., 1788, p. 25). 

t Goursaud, whose essay on the different causes of strangulation has been sc^often 
<luoted by authors, uses the term “ ^Itrangleinent par inftammation,” but explains 
that the strangulation produces the inflammation.® 

t The word engouement ” was used by Oovillard in his Obs. latro-chirurg., 1639, 
Lyon, p. 1 14) &nd this is the first mention of it according to Gosselin in surgery. 
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of tliis class arc very rare, but are clinically distinct, and differ from 
other strangulated lierniae in the mild and slow progress of the symptoms, 
as well as in the fact that for a brief period they admit of an expectant 
treatment. 

The Modem Theories. — All the subsequent theories of strangulation 
which liave been put forward to supplement or to supplant that of elastic 
strangulation, liave chiefly an academical interest, and affect in no way 
the rules of treatment. Most of them rest on the assumption that the 
pressure within the bowel above tlie sac, or in the sac, may be suddenly 
raised by a downrush of intestinal contents, and that this rise of pressure 
in one way or another, causes obstruction. A strangulation arising in 
this way has been (ialled fwcal ocdiision^ “ Kotheinldimimuwj '' by thti 
Germans, to indicate either that the sto[)page is produced by the entry 
of intestinal contents into the loop (Lessen ), or that the strangulated 
loop includes intestinal contents (Kocher). 

Theory of Faecal Occlusion — Eoscr’s Experiment. — Numerous at- 
tempts have been made by experiments on tlic dead l)ody, on elastic 
tubes, and living animals to explain the mechanism of fcccal occlusion. 
One of the earliest investigators in this field was I’rofossor Eoser, who 
instituted the following experiment.^^ A loop of bowtd, whose iiKisimtoric 
arteries had been previously injected with water, to imitate the turgid 
state of the living intestine, was drawn through a ring, having the 
diameter of a finger. The loop was then partly filled with air or water, 
or with both. If now the point of the loop was squeezed with a view 
to reducing its contents, nothing glassed into the intestine above tin? ring. 
‘‘And yet omi can easily push through by the side of the l)owel a body 
of the size of a catheter, and if the bowel is held somewhat to one side, 
one can look through a free space between the bowel and the ring.’’ 
The intestine is throAvn into folds in the ring, and Rdser supposed that 
these folds act as a valve, which he likened to the aortic valve, and pre- 
vent the escape of the contents of the loop. Afterwards it was pointed 
out that the folds of the gut are longitudinal, and that no valve in the 
ordinary acceptation of the term is present. 

In referring to experiments in which a loop of bowel is drawn tli rough 
a ring, it will be convenient to name that part of the intestine above the 
ring, which is entering the loop, as the “importing end,” and tin; part, 
which has emerged from the ring, as the “ exjiorting end.” Kdser’s 
experiment, though it does not explain the mechanism of strangulation, 
as Busch pointed out, yet as it concerns the irreducibility of a protruded 
loop, is of much importance in this inquiry. 

Lossen’s Development of Eoser*s Experiment. — Lessen, by repeating 
Edser’s experiment, found that when the loop was compressed between 
the fingers, it was quickly emptied in many case.s. In others the loop 

U 
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became tensely stretched before tlie ring, and its contents were rre- 
diKuble. During the pressure and consequent distension of the loop 
more bowel wi\s drawn out through the ring, and this movement only 
ceased when the closure was complete. Lessen supposed that the mesen- 
tery, which was drawn out with the additional bowel, served to close 
the lumen of the latter, acting as a sort of plug in the ring. 

This explanation must be insufficient, if llusch is correct, when he says 
that he performed the experiment with elastic tubes wsuccessfully, but 
not so often as wlien bowel was used. On the other hand, Lessen sepa- 
rated the mesentery from the gut, iind then the experiment failed ; as it 
^lid likewise, when he prevented tlie entry of fresh gut into the ring. 

Bidder’s Experiment. — Didder drew a loop of gut through a ring 
I centimetre wide. In doing this the contents were pressed back into 
tlie importing and ex]iorting ends on account of the narrowness of the 
orifice. Tlie empty loop could be again reduced either by pressing upon 
it or by a pull from the abdominal siile. But Avlien the loop Avas filled 
by means of a Pravaz syringe witli air or water, it Avas no longer r(v 
ducible. Bidder observes that a condition similar to this may ocicur in 
the human subject, if a loop is iirotruded, which at first may litj empty 
and reducibhi, but Avliich becomes irreducible by exudation of fluid into 
the interior. The loo]) in Bidder^s experiment can be rcHluced if it is 
emptied Avith the aspirator, or if the ring is enlarged. In Rost‘<r’s ex- 
periment, Avhen the apex of the loop is squeezed, the contents distend 
the ends of the bowel in front of the ring, Avdiereby more boAVcl is draAvn 
out from the lower (exporting) end and is added to tlie loop. Tlie 
mesentery, Avhich accompanies this bowel, diminishes the lumen of tlu^ 
ring, as Lossen pointed out, sufficiently to close the intestine towards 
the abdomen. Keicliel thought that the occlusion Avas aided by an 
invagination or tendency to invagination of the mucous memlirane on 
the abdominal side of the ring into the stricture. 

The Injection Experiment. — If a loop of intestine is draAvn through 
a ring, and Avater or air is injected into tlie upper (imjiorting) end, the 
results differ according to the sixe of the ring.* If a Avide ring is used, 
that is, a ring Avider than the filled, but not distended, importing end of 
the loop, together witli the collapsed exporting end, the fluid injected 
into the bowel above the ring Avill flow tbrougli the loop Avithout 
hindrance. Reidiel points out that in this case the fluid which traverses 
the loop, readies the exporting end and escapes, before the importing 
end has become distended, so as to compress the former. If a small 
ring is used, i centimetre in diameter, and the injection is repeated, the 
upper (importing) end of the intestine becomes distended up to the ring ; 
no fluid enters the ring, but the loop is drawn out of it into the belly.'® 

* The first experiment of this kind was made by Dr. James O'Beinie in 1839.^* 
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The occasional occurrence of spontaneous reduction of a strangulated 
loop has been cx])lained in this way. Sharp (1750) thought it probable 
that small doses of purgatives might so augment the peristalsis of the 
intestines that tin? bowel al)ove the ring would draw the loo]) out of the 
sac.^^ If in tlie experiment the loop contains any fluid, tlie bowel is 
drawn out of the ring until the loop is tense, and then moves no further. 
A dilierent result, again, is obtained by using a ring intermediate in size 
between the two former. When the experiment is now rcjjcated with a 
ring 2 centimetres in diameter, the fluid is no longer arrested above 
the orifice, but entei’s and fills the loo[). Yet the iiuid does not piiss 
beyond it ; not a drop re])asses the ring, but the loop is distended, and, 
as a consequence, more l)owel is draAvn in from the lower (ex]>orting) end. 

Busch’s “Abknickung Theory.” — Busch sui)poscd that the pressure 
Avithin the loop, caused by the inj(3ction, Avas greater on the convex than 
on the concave side of the TjoavcI, and that therefore the loop had a ten- 
dency to straighten itself. He thought tluit this Avould ha\’'c an effect 
equivalent to dniAving the (expoi'ting) end of the loop against tlie edge 
of the ring, and would ])rodiiee closure of the boAVtd at tliis part. He 
termed this “ Aliknickung.” * Busch ])elieved, moreover, that if the 
injection Avas continued, the same thing Avould happen at the place of 
entry of the boAvel, and that thus both ends of the loop Avould be closed 
to the alxlomen.^" 

Lossen’s Theory. — TiOssen shoAved that the ujiper (importing) end of 
the loop is not closed, Imt remains in communication, tliough it may be 
Imt liy a narroAv passMg(*, Avith tlie boAAad above*. He observed, that the 
terminal (exporting) part of the loop AA%as (dosed, not l)y “ Abknickung,” 
Avliitdi he regarded as the eliect and not the cause of strangidation, 
l)ut by the |)ressur(*. of the distended upper (impoiting) (uid against it.^^ 
These two theories, A\hicli gave rise to a lengtliy and unprofitable? dis- 
mission, failed to explain the closure of both (*nds of the loop, a cir- 
cumstance Avhich is generally deem(*d essential in sti’angulation. Tlie 
(‘laborate works of Meyer and R(dchel contain in full the particulars 
Avhicli show that tliese theories are untenable. 

Kocher’s “Distension Theory.” — Kocher, again, brouglit forward a 
different interpretation. He thouglit that in fmcal occlusion both ends 
of the loop Averc closed at the outset, and that tin* course of events AA’^as 
about as follows. By intra-abdoniinal pr(?ssure or by ])eristalsis a loiAp of 
gut in a hernia receives suddenly a charge of intestinal fluids. The loo]> 
is thus distended, and thereby more hoAvel is draAvn into the sac from the 
lower (exporting) end. In consequence of the entry of fre^sh mesentery 
along witli the gut, the ring is virtually made more narroAv. Kocher 
leaves unexplained the mechanism by Avhicli he accounts for the closure 


* Bnsch first put forth this theory in 1863. 
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of the upper (importing) end of the loop, for though he takes great 
pains to elaborate his “ theory of stretching ” in the early part of his 
work, he does not explain very clearly its application when he comes to 
the consideration of faecal occlusion. Kocher finds “ the actual difference 
between faecal occlusion and elastic strangulation to consist in this, that, 
with the former, the protruded loop is filled with intestinal contents, 
and is, on account of the filling, irreducible, whereas in elastic strangula- 
tion the loop is empty, and is irreducible on account of the tight gi’asp 
of the stricture.” 

ReicheTs Theory. — Reich el gives a somewhat different description 
of the mechanism of Kotheinklemmuiig.” lie starts with the postulate 
that the ring shall be sufficiently narrow, before the entry of fluid, to 
keep the walls of the intestinal tube in contact, though not necessarily 
pressed together. Then, by intra-alxlominal pressure or by peristalsis, 
some of the intestinal contents are suddenly forced into a loop of gut 
which is already protruded, or which descends with its contents. Tlic 
loop is distended and draws in more bowel and mesentery from the 
lower (exporting) end, so that the area of the ring is quite filled up. 
Inasmuch as the inrush of fluid causes more bowel to be added to the 
loop, the latter is not tightly filled ; or, as another alternative, the intra- 
abdominal pressure, which causes the intestinal contents to descend, 
causes also the intestine itself to descend, so that the loop may be only 
partly filled. In RcicheFs faecal occlusion the ring is, at first, wide enough 
to let intestinal contents together with the Trowel ]»a8s through, and, 
secondarily, becomes too narrow by the addition of mesentery. The 
effect of iicristalsis above the hernia will he to accumulate gradually 
(for the peristaltic action is not continuous) the intestinal fluids and 
gases in the bowel above the ring. This dilatation of the importing 
bowel occurs in elastic strangulation in a manner exactly similar. If 
taxis is attempted, the increased pressure in the loop will tend to cause 
more bowel and mesentery to enter the sac from the lower end, and to 
make the closure more firm, as in Roser’s experiment. 

Difficulty of Distinguishing Elastic Strangulation from Fsscal Occlu- 
sion. — It is evident that, in practice, it is scarcely possible to detect a 
case of faecal occlusion,” for very few opportunities occur, either in the 
living or dead, of ascertaining the nature of the contents of a strangulated 
loop. Borrggrevc, in 1853, instituted some strangulation experiments 
on living animals, and found the loops distended by effusion without 
admixture with alimentary matters.21 During the operation of hernio- 
tomy it is seldom that circumstances require that the loop should be 
opened. In several cases of this kind, where gangrenous parts have 
been cut away, the contents of the gut were not the ordinary intestinal 
fluids, but the products of effusion. Yet it is of little consequence, as 
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a proof of the mode of origin of the strangulation, whether tlie bowel 
contains alimentary fluids or not. The presence of such fluids may be 
accounted for, either because the intestine in the sac contained them 
before strangulation was established, or because the intra-abdominal 
pressure which drove them down at tlie same time protruded the bowel 
itself. Intestinal matters, therefore, may be found in a loo}), even though 
it is the subject of elastic strangulation. 

By means of a long argument, assisted by experiments on living animals 
and by clinical cases, Eeichel arrived at the conclusion that actual stran- 
gulation is only possible when the parts in the ring fill it completely, 
that is, when the walls of the bowel at both ends of the looi 3 are in 
contact. After tlie appearamte of ReicheRs work, Emmort drew attention 
to a previous dissertation of Meyer’s, in whicli the latter had examined 
the whole subject of strangulation and had refuted, by the aid of experi- 
ments, the theories of Loecal occlusion above alluded to.-^ Meyer came 
to the conclusion, in agreement with Bidder, that “tlie narrowness or 
narrowing of the hernial orifice, and consequently the compression of the 
two tubes in that oi*ifice, produces strangulation. 

The Degree of Narrowing of the Bowel requisite for Strangulation. 

The arrest of the intestinal stream liy an olistacle sometliing less than 

a tight constriction of the gut having been recognised, IMeycr sought to 
determine what amount of narrowing of the bowel was necessary to cause 
obstruction. His results varied, in this respect, according to the width 
of the gut, the thickness of its walls, and the nature of its contents ; l)ut 
generally the diminution of tlie calibre of the bowel up to the size of a 
No. TO catheter always produced comiiletc stoppage. AViien the bowel 
was reduced to a diameter of a No. 12 catheter the intestinal stream 
was interrupted, but not so constantly as with No. 10 c.atlieter, so that 
Meyer concluded that the conditions for strangulation are present 
when the space between the hernial orifujo^and the (mipty gut has l^een 
diminished to the diameter of a No. 12 catheter. 

Difference in the Degrees of the Circulatory Disturbances. — As, 
cherefore, the passage of the contents of the bowel may be prevented, 
though its walls are not closely compressed, a difference is observable in 
cases of strangulation in the degree of the disturbance of the circulation 
in the loop. The constriction of the gut, when strangulatetl, may be so 
tight that not only is the gut irreducible and closed to the passage of 
intestinal contents, but the circulation in its walls is impeded or altogether 
suspended. An effusion of fluid takes place into the sac and mto the 
lumen of the loop, the coats of the latter become swollen, oedema tous, 
and inflamed, and if the stricture is not relieved, the part becomes 
gangrenous. But in some cases the strangulation may last for several 
days, and at length the bowel is found to have suffered only sliglitly in 
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its circulation. This occasional immunity is explained by Meyer’s obser- 
vation, Shortly before his publication, Kocher had shown, in numerous 
experiments, that complete closure of the bowel and irrediicibility may 
take place without any trace being discovered of a mechanical disturbances 
of circulation in the loop.-'^ Reicliel has cori’oborated this statement.-*^ 

Uncertainty regarding Faecal Occlusion. — If a strangulation, deter- 
mined by the entry of fluids into a protruded loop, is not altogether 
supx)Osititious, enough has been said to show that there is no strict limit 
l)etwccn it and (dastiii strangulation ; and as the term applied to it, 
viz., “faecal occlusion,” “Kotheinklemmung,” raises a distinction of no 
j)ractical utility, it will not be again emi)loyed in the following pages. 

Strangulation by Volvulus of the Loop. — There are two other theories 
which differ so much from tliose previously considered that they require 
a se[)arate notice. One of them attributes strangulation to volvulus of the 
protruded gut. This idea originated with Gatiiiaria,-'"' and was adopted 
by Pigray. 2 ^ Richter mentions it, but independently of his predecessors 
apparently.^’^ It has recently been revivetl by Karpetschenko.*^ 

Berger’s Theory. — j\f. P. Perger supposed that the recoil of tluj mesen- 
tery, after protrusion of intestine, might cause closure of the j)arts in 
the ring.^’'^ The mesentery of the bowel in the sac may lx*, considered as 
fan-shaped with the narrow (md towards the abdomen. If, after the bowel 
descends, the mesentery is drawn up, Berger thought that it woidd form 
a conical plug entering the distal side of tlu? ring, and occluding it. If 
this were so, there would be temsion of the mesentery which would lx* 
discovered during herniotomy. But, after the stricture has been divided 
in the operation, the bowel can lx* almost invariably dniwn further down 
without resistan c e. 
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CHAPTER XXXV. 

ON THE PATHOLOGICAL EFFECTS OF STRANGULATION. 

The Effects of Strangulation are observed in the coverings of the 
protruded parts, in those parts themselves, and in the general peritoneal 
cavity. Before describing these effects, it 'will be convenient to treat 
of the agent by which the bowel in compressed, of the part which 
constitutes the stricture. 

The Stricture. — This iinist be the narrowest portion of the sac, and 
is such that, when it is divided, strangulation is at an end. Many 
surgeons in the last century, including Richter, lield the opinion that the 
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-external ring is the seat of stricture in inguinal hernia. Hence arose 
Petit’s operation for relieving strangulation without opening tlie sac. 

The Stricture by the External Ring was limited by Sir Astley Cooper 
to cases of old and large hernisB. In these the two rings and the neck 
of the sac nearly coincide, and the same incision would divide them all. 
The observation, made by Le Dran^ and others, of cases in which a 
rupture had been pushed back into the abdomen with the bowel still 
in the grasp of the mouth of the sac (reduction en masse), proved that 
in these instances the stricture was formed by the neck of the sac,* 
Pott, who disbelieved “ reduction en masse,” was very well aware that 
tlie stricture might be made by the sac in ordinary hernia as well as in 
that wliicli occupies the tunica vaginalis.^ Bcarpa afterwards laboured 
to show that the stricture resides most commonly in the neck of the 
sac, and Dupuytren devoted a complete essay to prove the same pro- 
position. t ^ 

Stricture by the Neck of the Sac.— The principal argument of the 
latter surgeon was drawn from the facts observed in “r^'duction en 
masse,” which prove without doubt that the stricture in such cases is 
at the neck of the sac. Tliis is equally true of inguinal and of femoral 
hernia. Dupuytren explained the preliminary contraction of the neck 
of the sac according to the old formula, which runs as follows — The 
application of a truss presses together and contracts the neck of the 
sac, even inflames it, as well as the tissues outside of it ; whence comes 
about a narrowing of the orifice and a thickening of the })arts around 
the neck which gives it a power of gi’eat resistance.” Malgaigne, who 
held the same opinion as Dupuytren, furnished the additional argument 
that if the external ring is the seat of stricture, the spermatic cord, 
as well as the sac, must suffer compression ; but it does not so suffer. 
Therefore the stricture is at the neck of the sac. 

On the other hand, M. Paul Berger examined a considerable number 
of lierniaB of different sizes, and dissected in each instance the neck and 
“all that part of the peritoneum by which it is encompassed.”^ He 
found that “ the most rigid necks, and those apparently least capable of 
dilatation, became much wider and more extensible when they were 
separated from their connections with the fibrous rings through which 
they passed.” Berger came to the conclusion that “ the neck in itself, 

* Saviard appears to have first noticed strangulation at the neck of the sac in the 
•corpse of a woman upon whom herniotomy had been performed by another surgeon* 
The sac had been isolated and reduced with bowel still strangulated in the neck. 
{Obs. de Chir., 1702, vol. xix. p. 99, quoted by A, Bardeleben, Lehrb. d. Ohir. u 
oper. Lehre, 1872, vol. iii. p. 764.) 

f According to Morton, Baron Dupuytren was accustomed to express the opinion 
that in nine of every ten cases of strangulated hernia the stricti^re was at the neck 
of the sac. (Lend. Med. Gaz., 1840, vol. xxvi. p. 31.) 
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isolated from all its relations, is very rarely capable of forming the 
veritable stricture. In that large class of hernise, wherein the viscem 
occupy the tunica vaginalis or a part of it, the stricture very commonly 
is caused by the neck of the sac. Not only is that orifice usually very 
narrow, l)ut in sacs of this nature Ramoncde found, in the adult, shai'iv 
edged bars and bands at the mouth of the tunica vagiiudis which afforded 
an . explanation of the severity of the symptoms and of the lesions so 
notorious in such cases. 

Seat of Stricture in Inguinal and Femoral Hernia. — It is probable 
that the seat of the stricture is more often at the neck of the sac in 
inguinal hernia when all the varieties arc taken together, and at the 
fibrous ring (Gimberiiat\s ligament) outside the neck in femoral hernia. 
Before the introduction of antisejitic surgery, Petit’s operation for the 
relief of strangulation, in whicli the sac is not opened, was frequently 
practised, and if the statistics of that operation arc compareil with 
those of the operation in which the sac was opened, a rough estimate is 
ol)tained of the frequency of stricture inside and outside the sac ; for it 
is evident that if the hernia was reduced Avithout opening the sac, the 
obstacle, to reduction could not be in the neck. Tin* statistics given by 
Mr. Biyant in his Clinical Surgery serve vt^ry Avell for the present pur- 
pose.^ In 44 inguinal herniotomies tlie sac was not opened in 20 per 
c.(‘nt,, and in T04 femoral operations it was not opened in 43 per cent. 
These statistics, as a])piied to the present question, are vitiated by the 
fact that the opening of the sac was sometimes determined, not by the 
difficulty of reduction, but by the duration of the strangulation or by 
other considerations ; but, setting this olijection aside, the result is that 
both in inguinal and in femoral hernia the obstacle to reduction is more 
often in the sac than outside it,* and much more so in inguinnl than in 
femoral hernia. It will not be necessary to recapitulate the various un- 
usual forms of the stricture which have been mentioned in Chaps. XIII., 
XIV., and XY. as arising from anomalies in the construction of the sac, or 
from an unusual arrangement of mlliesions or of the viscera, Init I will 
noAV pass to the consideration of the effects of strangulation upon the sac 
and its contents. 

Effects of Strangulation — Lesions due to Taxis. — It must l)e pre- 
mised, however, that the lesions found in many cases arc twofold, being 
the result, p«artly, of the surgeon’s or the patient’s attempts at reduction, 
and, partly, of the constriction of the protruded viscera. Consequently, 
though the integuments over a strangulated hernia are, as a rule, 
unclianged, they may show traces of violence, and be ccchymosed or 
reddened. 

Rupture of the Sac. — The pressure to Avhich the bowel or omentum 
* In the sac wall is here meant. 
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is subjected at the stricture, hinders the circulation in these parts, and 
causes a transudation of serum into the sac. I have found the sac burst 
from previous taxis, and this fluid effused into the surrounding tissues. 
Not unfrequently the serum is bloodstained as the result of taxis, 
tliough this admixture of blood may be due to another cause. In rare 
instances tlie sac may bo rent so extensively that the intestine as well 
{IS the serum are found outside beneath the skin.* This is probably 
always the result of external violenc(i ; but it has been supposed that the 
sac, in sundry eases, has given W{iy before tlio iiction of intra-alxlominjil 
pressure. Of this the evidence a|>]>e{irs to me to be by no means con- 
clusive. 

It is probjdile that the wjdl of {i sac which bursts under taxis, lias 
piirticipated in the clianges which the contents undergo, and is wefikened 
by inflfimmation. Among a very large number of irreducible (non- 
strangulated) hernisB, to which taxis has been applied by my collcfigues, 
at the Truss Society, or by myself, I have never known the sac to give 
w'ay, though great force has often been used in attempting reduction. t 

Injuries to the Bowel. — I have occasionally seen blood clots lying 
free upon the surface of the bowel in the sac. The gut lias been found 
encavsed in blood clot,^^ or bathed in dark blood having the consistence of 
treacle.*^ 8ome times the bowel itself is severely bruised and engorged 
with blood, and this would be more frequently seen, were it not that the 
fluid in the sac [irotects it in some measure from violence. The injury 
to the wall of the intostiiKi may be so extreme that blood is effused into 
its lumen or into the abdomen, or into both these cavities. 

A man, iet. 79, ^viis subjected to prolonged taxis hy Broca, by which 
the hernia was at length reduced. Next day there was a slight escape 
of blood from the anus, which recurred at 2 p.m., after which he became 
blanched, and soon died. The abdominal cavity contained 350 grammes 
of liquid blood, which was also present in the sac and in the interior of 
the bowel. A tract of intestine 60 centimetres in length was deep 
violet and engorged with blood, but there was no obvious perforation of 
its walls. J ^ 

Small lacerations of the serous tunic from taxis are not uncommon. 
Macfarlane has given an instance which shows very well the extent 
of the injuries which may lie caused by imprudent and prolonged taxis. 

* A good example of this effect of violence is given by Bidder, Arch. f. klin. 
Ohir., 1875, vol, xviii. p. 28. 

f That the sac sometimes gives way when in its ordinary condition, is shown by 
the cases in which it is luptured by blows or crushing. 

it Three cases in Table XXXI., which had been subjected to much taxis, had 
bloody stools after the operation, one patient passing as much as a gallon of blood 
from the rectum. Similar observations have been recorded by Mr. Hulke, Med. 
Chir. Tr., 1866, vol. xlix. p. 189 ; and Mr. Kough, Lancet, 1884, vol. ii. p. 636. 
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A man, set. 39, whose hernia was strangulated for ten hours, was sub- 
jected to taxis for the greater part of that time. On his admission to 
the Infirmary attempts were juade again to return the parts, Tlie 
scrotum was much swollen and discoloured. Tlie sac contained one and 
a half pounds of blood, and coagulated blood covered the omentum and 
intestine in the hernia. The omentum, moreover, was bruised and 
lacjerated, whilst tlie gut was almost wholly separated from its mesentery. 
Several rents in the mesentery ran in a longitudinal direction, and into 
each of these two or three fingers could be introduced.* In other cases 
the bowel is burst in the sac, where it remains unreduced, or the escape 
of its contents permits its return to the abdomen, of which the con- 
sequences are fatal. 

Lesions of the Coverings due to Inflammation. — Except as a result 
of injury, the coverings of a hernia undergo no apprecialde change, 
as a rule, in strangulation. An inflammation of the contents of the 
sac is sometimes disclosed by oedema of its coverings and redness of the 
skin, but these symptoms may be caused by taxis, and thus they give no 
constant indication of tlie condition of the parts beneath. Inflamma- 
tion may jiroduce consideralile thickening of the sac wall, especially in 
femoral hernia. 

The coverings of a hernia in exceptional cases may be infiltrated with 
pus, and when strangulation has destroyed the vitality of the protruded 
viscera, they may participatt^ in the gangrene of the deeper parts. The 
skill then inflames, becomes purple, greenish, and afterwards Iflack, 
Emphysema clevelops in tlie subjacent layers. Blebs form, ami the 
eschar at length separates, setting free a foetitl ichor, which may be 
mingled with fseces. The occurrence of emphysema between the skin 
and the sac does not by itself necessarily indicate the advent of gangrene. 
Professor Albert cites a case from Dielfenliach in which a femoral hernia 
had been strangulated for twenty-four hours, and the incision at the 
operation liberated bubliles of gas with a crackling noise, though no 
gangrene was present in the sac.'*^ Kocher operated on a patient in 
whom the sac was gangrenous, but the bowel was not.^® The intestine 
is not infrequently mortified without any notable change at the surface. 
Though gangrene of the integuments indicates, as a rule, the condition 
of the deeper parts, the absence of that sign is no proof of the integrity 
of the hernial contents. 

Lesions of the Contents of the Sac — Fluid in the Sac. — The [)ressuro 
exerted at the seat of stricture disturbs the circulation in the protruded 
parts, and produces in them various pathological changes. If the stric- 
ture is not very tight, the venous circulation alone may l)e impeded, 

* The case is quoted from the Clin. Rep. (Glasgow Infirmary by Teale, Pr. Tr. 
Abd. Her., 1846, p. 96. 
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and this, only to such a degi’ce, as to cause a transudation of serum into 
tlie sac. If the venous stream is further obstructed, wliilst that in the 
arteries flows on, tliere will be a migration of red corpuKScles, and the 
effusion will be more or less liloodstained. Hence Reichel supposed that 
tlie amount and constitution of the fluid in tlie sac indicated the extent 
of the disturbances of the circulation, and consequently the grade of 
compression at the ring.^^ But as the admixture of blood may be due 
to taxis, this inference is not admissible in the majority of cjises. The 
quantity of the ffiiid was thought by Sir Astley Cooper to be in pro- 
portion to the amount of intestine strangulated, but this rule does not 
hold universally, any more than his succeeding one, whicli lays down 
that omental hernise liavc no fluid, or very little in tin; sac. The fluid 
may be a (dear serum, or it may b(^ more or less deeply tinged with 
blood. It may be muddy in colour, or blackish, even though gangrene 
is not present.* As the protruded parts are often inflamed, the fluid 
contents of the sac in such cases have the characters of inflammatory 
effusion. It is then a sero-fibrinous, a sero-purulent, or a purulent 
effusion. It may be merely fibrinous, or may be absent altogether, in 
which case the gut or omentum is in contact with the sac wall.t Fluid 
is absent in about one case in three, f 

If the stricture is so tight that the arterial and venous streams in the 
protruded [larts are both immediately and comi)lctely stoppiid, there will 
he no fluid in the sac, and therefore the absence of fluid might b(i taken 
as a very ominous sign. But it is not so, for its absence by no moans 
indicates a total suspension of the circulation in the loop. Among seven 
cases in which the sac contained no fluid, I found in one only ulceration 
of the gut ; in the other cases the bowel had suflered so little that it 
could be returned. The com[)lete stoppage of the circulation in the 
protrusion generally comes about gradually, and it is extremely rare to 
find the bowel so severely pinched that it cannot i)our out any fluid into 
the sac. The absence of fluid must be owing in general to some other 
cause. In rare instances fluid has been collected at the back of the sac 
in consequence of adhesions between the viscera and the front of the sac. 
When gangi’enc has occurred, the fluid emits an offensive odour, is turbid, 
and of a reddish brown, dark brown, or coffee groiuid colour. It has 
often been described as a foetid sanies. The foul odour is not in itself 
a sign of gangrene, as the fluid at times has this peculiarity though 
the gut is still capable of recovery. Hoin found in this liquid drops 
of oil set free from the gangrenous omentum. In cases in which 

* Goyrand met with a case of strangulated umbilical hernia in which the serum 
was blackish though the gut was sound. (Presse Mdd., 1837, No. 23.) 

t This is the dry hernia ** of Petit. 

t In 64 cases of strangulation, fluid was absent in 33.3 per cent. 
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the bowel has given way, the fluid may be mixed with the contents 
of the intestine, and have a more or less yellow colour and turbid 
appearance.* 

Lesions of the Omentum. — The omentum usually undergoes little 
change from the efiects of the stricture, though it may be variously 
altered by previous long residence in tlie sac. If it has l)een recently 
much compressed at the ring, it is of a deeper colour than normal, 
and of dens(ir texture. When it is so severely strictured as to lose 
its vitality, it may be dark red or livid, and if divided, no l)leeding 
follows the incision. In other cases it presents tlie ai)i)earance of a 
dirty slough. 

The omentum laas been found so little perceptibly changed, that it 
has been returned, yet after a few days lias been cast ofl* as a slough, or 
been found gangrenous after death. Wlnui a hernia mortifies, the 
bowel usually suflers first, and it is very rare to find the omentum 
gangrenous and the bowel sound. Johnston recorded a case of femoral 
hernia which illustrates this exceptional circumstance. Tlie operation 
had been deferred by tlie patient to the thirteenth day, when the 
omentum was foetid and gangrenous, whilst the bowel, which it (lom- 
plctcly enveloped, was in good condition. (langrenc of the omentum 
in tlie sac appears to have a tendency to spread to that retained in the 
abdomen. The same thing is noticed in the bowel, in which gangrene 
may extend from the part contained in the sac, or appear siiimltancously 
in the sac and tlie abdomen, hut the causes of this arc mucli more evident 
than in the ease of tlic onientum, though tlui latter seems to he more 
liable to the accident. Finally, it may be said, that, when the parts in 
a hernia have been injured by constriction, the bowel not only suffers 
first, but, as a rule, suiiers most. If it is rare to find the bowel ulcerated 
or gangrenous, it is still more rare, as i\I. Gossidin has pointed out,^^ to 
see the omentum participating in those lesions. 

* The condition of the fluid in tho sac has been investigated by Nepven and Garr5 
to determine whether it contains bacteria, and under what circumstances. The 
conclusions of Garr^ are as foll<3ws. The fluid in the sac of non-strangiilated hernia 
is absolutely sterile. The analysis of eight cases of strangulated hernia shows that 
the occurrence of bacteria is not dependent on the shorter or longer duration of 
strangulation, nor is there a constant relation between their presence and foully 
smelling fluid. In cases where the gut has lost its vitality and is gangrenous, 
bacteria wander through the wall of the gut and may produce a fatal “ peritonitis 
bacterica.” M. Clado carried the investigation somewhat further, and performed 
inoculation experiments with the fluid taken from the sac of a strangulated hernia 
which had proved fatal. The bacteria, found in the hernial fluid, were detected in 
the blood, in the spleen and lungs, and in the serous cavities of the animals subjected 
to experiment. When a cultivation,, that had been kept at a temperature of 28® C., 
was used, the injection was not fatal, but when the temperature had been 37® C., the 
animal died. M. Olado supposed that the cause of death in strangulated hernia was 
the introduction of bacteria from the intestinal tract into the organism.^® 
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The Changes observed in the Intestine are usually arranged under 
four heads — (j) Congestion ; (2) infiaimnation ; (3) ulceration; (4) 
gangrene. 

Lesions from Congestion. — A\dien congested, the bowel still preserves 
its lustre, lait its siibstance is tliiekened by oedeniatous effusion, and it is 
altered in colour. If the circulation is only slightly impeded, the bowel 
has a bluish colour, like tluit of a varicose vein. The vessels in its wall 
are still discernible and loaded with blood. With a greater degree of 
obstruction to tlio circulation the individual vessels will be less easily 
seen, and the colour of the gut will range from a reddish bluti to reddish 
brown, chocolat<', port wine colour, or even black. Tliero is ample 
evidem-e tliat portions of gut which liave presented one or other of the 
darker sJiades of colour have been replaced in the abdomen during the 
operation of herniotomy and have lived. Pelletari returned a bowel, 
wliicli had been strangidated for six days ; it was already black, but still 
sliiiiing, and the patient made a good recov(*ry.^‘‘ Many other instances 
of a similar kind jm? on naaml. The darkness of its colour does not 
indicate that an intestine has mortified. If niatertaiiity is felt, there an*, 
three signs by wliicli its vitality is made manifest. Firstly, the lustre 
of tlu* serous coat pei\sists ; secondly, wlien the l)owel is stroked, tlu} 
vessels may be emptied and seen to refill ; thirdly, the intestine may 
be pricked and will bleed, if still living.* The first of thesi*, signs is the 
least important, because it oft<‘n happens that infltimmation affects the 
serous coat, whereby its lustre is dinim(‘d, tliougli the vitality of the loop 
is not destroyed. 

\Mien tlie colour of the intestine is very dark, it is due, in some cases 
at least, to extravasation of Idood into the sul)S(*.roTis and submucous 
tissues. The engorgement of the loop may be so extreme that, though 
it is not gangrenous, it does not recover its function. In a case of this 
kind, under Haron l)u[»uytren, which is quoted by Lawrence, the intestine 
W[is of an cT>ony black colour, though, at the same time, firm and not 
friable. After r(Mluction, death occurred from acute peritonitis, and tlu^ 
loop, lying free in tin*, belly, was found nnchanged. In fatal cases this 
loss of fiUKition is not confined to tin*, loop which has been strangled, 
but affects a certain lengtli of the bowel above the stricture, as Avill be 
more particularly described liereafter. 

It cannot 1)0 decided to what extent the discoloration of the pro- 
truded parts is due to the stricture or to the taxis. Probably it is in 
some measure caused }>y the latter agency. Mr. Birkett observed for 
many years the state of tlni bowel after death from strangulation, to 
ascertain liow far the lesioiis were due to violence, and how far to the 

* Pricking the surface of the gut to test its vitality was suggested by Sir Charles 
Bell. (Institutes of Surg., 1838, vol. ii. p. 43,) 
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constriction. Ho states very enipliatically the opinion that the damage 
done by the strangulation is in no way comparable to that caused l.>y 
the hand of man, and he furthermore asserts tliat “ in all the instances 
in which the entire bulk of tlie herniated bowel was in a state of 
sphacelus, that condition was the result of violenf, jnotracted, and 
ill-applied manipulation.” 

A case of femoral hernia once came under my care which had been 
strangulated for five days, and during all that [>eriod the symi)toms were 
acute. Tile patient had escaped without any attempt at taxis, and, when 
the bowel was exi)Osed, it was little altered in colour, though swollen and 
deejdy grooved along the line of ]>rcssuro. 

But it has been proved by experiments on animals tliat a constriction 
of the intestine, if not very tight, causes it to assume a dark violet or 
black colour, rfobert lig<atured the. intestine in dogs, so as not to arrest 
the arterial stream, but to impedes that in the veins, and he found the 
gut swollen to twice or three times its normal thickness, jierfectly black, 
and having in its cavity, and between the layers of its coats, dark blood. 
The serous membrane was here and tlnn’o raiscid by small accumulations 
of blood Tietween itself and the muscular coat.-^ If the animal was left 
to its fate, the congestion increased till the arterial stream was stopped, 
and the ])art liecame gangrenous. According to Nicaise, it is rare, in 
experiments on animals, to find blood in the int(‘rior of the loop, and it 
is still more rar(^ in iiian.‘^- 

The Contents of a Strangulated Loop are, as a rule, “ a pale yelloAvish, 
ptdliicid, thin, allnuninous fluid,” with some gas, and without other intes- 
tinal matters. Occasionally, however, it is otlierwise. Nicaise obtained 
from Yollemier the account of a (‘use in which the surgeon had oi)ened 
tlm bowel, mistaking its dark colour for gangrmie, ami found within it 
black clots.* The fluid is not unfrcrpiently bloodstained. 

Lesions from Inflammation. — In a (autain ]>roi)ortion of cases the 
injury to the l)owel from the strangulation not only interrupts the cir- 
culation, bnt produces inflammation in its walls. The protruded part 
is .afflicted with a peritonitis, of which the api)earauces are somewhat 
modifieil l)y the congestion jmisent at the same time. The surface of 
the howel may be covered by a thin layer of coagulateil fibrine, like a 
delicate membrane, or the effusion may be in greater ipiaiitity. It has 
l)een seen so thick as completely to conceal thii intestine. Caisar 
Hawkins, on 0})euing the sac of a strangulated inguinal hernia in a 
Frenchman, wliose age was 107, met with a mass of transparent jelly, as 
it seemed, which was a quantity of recent lymph infiltrated with serum.^^ 
The inflamed intestine, when brought into view, may he of a some- 
what florid red, if the stricture is not tigl)t, but generally it is of a dark 
* Nicaise also quotes a similar case from Voisiii. 
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colour from congestion. The surface is cloudy from loss of endothelium, 
and lias a velvety appearance. 

A most important circuinstanccj in connection with inflammation of 
the loop, is the effusion which may unite the bowel to the sac, or one 
part of the bowel to another. Recent adhesions are easily broken down, 
and it is of great importance that this should bo done before reduction ; 
for ])y neglect of this i^rccaution it has happened, that a loop has been 
replaced in the al)domen with the two limbs still adhering by their 
adjacent surfaces. The bowel, thus fixed and bent upon itself at a 
sharp angle, may lx*, impermeable, and occasion a fatal obstruction.^^ 

A more extensive inflammation, which involves all the layers of the 
intestinal wall, has been termed parenchymatous by llroca. It was 
noticed by Jobert that inflammatory products were sometimes disposed 
between tlie tunics of the bowel, and these exudatioJis may be simply 
fibrinous, or, in more severe cases, purulent. But the principal effects 
of the ])arenchymatous inflammation are seem in the mucous and sub> 
mucous tissues. The mucous membrane is swollen, highly injected, and 
often i)resents whitish or yellowish-white streaks and patclu^s resembling 
diphthcriticj membranes. These plaques, wlicn raised, are found to con- 
ceal a loss of substance. The ulcerated >spots may hav(‘- a sloping edge, 
or a swollen sharply cut margin. Ulcers at the middle of a loop are 
thought to be rare, whilst those at the line of stricture^, due to ])ressure, 
are sufficiently common. 

The results of an Histological Examination of the Bowel in hernia 
liave been described by Cornil and Tcliistowitch from jneparations sup- 
plied by Kinnisson, Chaput, ami Rocliard. It is somewhat to be regretted 
that they have not specified more exactly the part of the Ix^wel to which 
the description applies. 

“ The lesions,^’ they say, “ attack especially the mucous and sub- 
mucous tissues. In a section taken from a swollen part, no villus nor 
gland was remaining. The muscular tissue of tlie mucous membrane 
stopped short near the highest part of the plaque, so that the thickened 
area is formed solely by the cellulo-vascular tunic. The vessels in it are 
greatly distended by blood and fibrine. In the interspaces of the vessels 
one sees red corpuscles, leucocytes, and fibrine, forming together that 
kind of falser membrane above referred to.” By using Weigert's method 
of staining, they could see a distinct and close network infiltrating the 
whole layer. The transverse and longitudinal muscular layers were 
.little injured. In them the vessels were distended, and sometimes inter- 
stitial haemorrhages were found, and some migratory cells. Under a 
higher power they saw numerous migratory cells about tlie vessels, still 
capable of taking the stain, by wliich an inflammatory process was 
recognised.* In the reticulated connective tissue of the portions of the 
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.submucous layer still remaining, many lym|>hatic cells were gi'anular, 
hyaline, and necrosed. They thus detected an inflainmatory and a- 
necrotic process attacking at tin*, same time tlie inucous membrane, a 
process whitih gave origin to the pseudo-nnmibranes. These are not 
sui^eradded to the mucous membrane, but are only mortified areas, in 
course of elimination.*^^ 

Condition of the Loop. — The bowel in a strangulated hernia, whethei* 
congested or inflamed, is full and tense. This is due, partly, to the 
exudation of liiiid into its interior. Tn cases in which th(? loop has been 
oi>ened on account of gangrene or tapped to diminish its size, the con- 
tents liave been principally a mucous, sanguinolent fluid. Gas may he 
mixed with it, ])ut very rarely the products of digestion.'^® 

The Tension of the Loop is due to effusion of fluid into its cavity, 
hut the size, is also increased ]>y infiltration into its coats. Keichel, in 
his strangulation exjjeriments, after he luul withdrawn the contents of 
a loop, often found it completely irreducil)le from thickening of its 
walls. Lahhe placed a ligature round a loop of ijitcstine in a terrier 
dog. Before tlic o])eratiou the loo[) displaced 7 1 cubic oxuitimetres of water 
and nineteeji hours afterwards 199 cubic centimetres.-'^ The enlarge- 
ment of the coats of the intestine sometimes attains a great size in hernia. 
Nusshaum mentions “ enormous swelling ’’ of tlie |»rotru(led loops in a 
.strangulated inguinal hernia on which he operated.2'> Some observers 
state that they liave found the strangulated liowel, when not mortified, 
empty and lax. Collapses of the gut is one of the most constant and 
important signs of gangrene, Imt untler other circumstances is .altogether 
exceptiomd.* 

Lesions at the Seat of Stricture. — Before. i>ro(‘.eeding to the subject 
of gangrene, it is necessary to describe the eflect iiixm tin* bowel of the 
pressure at the seat of stricture. When tlie intestine has been released 
and drawn down for inspection, *it presents an indentation or furrow 
corresponding to tlie line of strangulation. This furrow may he circular 
and extend all around the ])art that has he<m (;onstri(^ted, hut much 
more often it consists of a segment of a. circle. The depth of the groove 
appears to he greater than it really is on account of the swelling of the, 
jiarts on each side of it. When the tissues of the gut have not suffered 
solution of continuity, th(i furrow, after exposure, becomes percojitibly 
less, and if the bowel is stroked, as Velpeau recommended, it may 
entirely disapjiear. ^ In some instances, however, it |)ersist8, and if tlie 
gut is returned in this condition, it may he found after death unchanged. 

* Kocher states that in nineteen observations he found the loop ten times quite or 
almost empty, six times easily compressible, and three times tense or strongly dis- 
tended. Benno Schmidt quotes a case of Gunther’s and one of Linhart’s in which 
the loop was quite empty at the Jiperation. 


X 
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flobert quotes a fatal case from Kitsch in which a piece of the ileum, 
that liad been reduced during hcriiiotomy, was so narrowed at the line 
of stricture that it looked as if it were tied witli a string, and it resisted 
the passage of the intestinal contents.^^ Tliis is probably an extreme 
<*-ase, but Palesciaiip supposed that they are not very rare, and suggested 
that the calibre of the tube should be restored by drawing down the 
gut and invaginating the part above the constriction into the part below, 
whereby the narrowed portion would be dilt‘itcd.^‘^ This is all the more 
necessary in those cases where the bowel, whilst grasped by the ring, is 
thrown into folds which become united by fibrinous exudation. Such 
a condition, if left imrelieved, may ultimately lead to stricture of the 
intestine. 

Ulceration of the Gut. — If the x>ressure at the stricture has been 
severe enough, or has lasted long enough, the coats of the intestine arc 
ulcerated. The bowel is divided from within outwards, and one coat 
alone or all may be affected. Dupuytren is said to have been the first 
to notice the difference in the resistance of these tissues to pressure, 
and Nicaise has carefully described the order in which they perish. 
The mucous membrane at the line of stricture yields first, and may 
1)6 ulcerated superficially or throughout its thickness. The circular 
muscular fibres arei the next to give way, and after them the longi- 
tudinal fibres, which may afterwards retract. The strong connective 
tissue layers of the intestine outlive the muscular, but perish before 
the serous coat is cut through. When nothing is left but the peri- 
toneal covering, the edges of the mucous and muscular coats have 
receded, so that if the intejstine is Indd up to the light it is translucent 
at the line of stricture. It has often been observed, not without sur- 
prise, that the mucous memlirane, which is so richly supplied with blood, 
is destroyed before the less favoured parts of the intestine. An expla- 
nation of this anomaly was given by .Tobert, who supposed that a tissue 
so highly vascular has most need of blood, and soon perishes if its supply 
is limited. 

Partial Effect of the Stricture. — The effect of the stricture upon the 
bowel is not, as a rule, (?qual, hut the damage is more severe at one part 
than at another. It is generally allowed that the lesions are greatest, 
first, at the upper, proximal end of the loop ; secondly, where the bowel 
is in contiguity with the sharpest edge of the constricting ring, whether 
it be the upj^er or lower end of the loop. 

Above the strangulated portion the bowel is overfilled and dilated ; 
below the o])struction it is empty and collapsed. Therefore, when the 
loop is distended, besides the circular constriction, its lower end is 
pressed against the ring only on the hernial side, whereas the upper, 
proximal end is drawn against the ring by the distension of the in- 
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testirie on the alxiominal side as well as by that of the loop on the 
hernial side. 

The deep impression made upon the bowel by the sharp edge of 
Giml)ernaUs ligarmnit, and thti relatively slight injury produced by the 
otlier parts of the constricting ring, is an old and familiar observation 
which can ])e demonstrated by preparations in every pathological museum. 
M. Chassaignac, who dircicted his attention particularly t<3 this subject, 
remarked that whenever strangulation wavS sufficiently pronounced to 
leave traces on the gut, these were never uniformly circular, but specially 
affected one portion of the pedicle of the hernia, whilst the other part of 
the pedicle suffer(xl litth*. or no hurt.” The part most s(?verely injured 
always corresponded to the sliarpcst portion of the ring.-^^ But instances 
are ocjcasionally seen, especially when a part only of tlie wall of the 
intestine is protruded (jjartial enterocele), in whicli the impression on 
the pedicle is annular, and all the constricted tissue is affected nearly 
equally. 

In very rare instances the bowel is completely severed at the liiui of 
stricture around its whole circumference. It sometimes happens that 
the intestine enters the sac in such a position that the lower end of 
the loop is in contact with Gimbernat’s ligament, and, under these cir- 
cumstances, I have found it perforated, whilst the u]>per end of the 
looj>, though subject to the effect of dist(msion on two sides, has been 
sound. 

Intestine protected by Omentum. — The intestine, when it is accom- 
panied by omentum, is protected by it in some measure from the pressure 
of the ring. This is well exemplified in those cases in which the omen- 
tum completely surrounds the bowel, and, though strangulation lasts for 
many days, it is found in fair condition. Johnston was called to treat a 
man with femoral hernia who refused tlui o[)eration for thirteen ilays, and 
when at length the sac Avas opened, the gut, although of a dark colour, 
was neither adherent nor inflamed, yet it was completely enveloped 
by omentum, which was fcetiil and gangrenous. M. Trelat relates two 
cases Avhich appear to belong to this category. Tlie body of the loop, 
when ulceration has occurred at the stricture, is much congested or 
inflamed, but it may happen that its circulation shows little sign of 
disturbance, though its ends are partially severed. Air. A. Lane lias 
related two interesting cases of this kind in which the bowel was “ free 
from congestion,’^ though the proximal end of the loop in one case, and 
both ends in the other, were ulcerated through all but the i)eritoneal 
tunic over a part of the circumference. Air. Lane supiiosed that the 
sjiace in the ring had lieen enlarged, and the pressure on the vessels 
relaxed when the division of the coats of the bowel had been accom- 
plished,^^ The general rule above given, according to which the iffcera- 
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tion proceeds from within outwards, is not invariahle, for Nicaise noted 
a case in which the peritoneum was eroded at the line of stricture for i 
ccntinu'tre, and yet th(i otLer tunics were not invaded. He quotes a 
similar case of Baron Larroy’s.*^" 

Perforation of the Intestine. — The ulceration at the site of strangu- 
lation may extend through the whole intestimal wall and cause perforation. 
After all the de(q)er coats have been cut through, the s(irous layer gives 
way, and tlui how(d communicates with the cavity in which it is lodged. 
The oi)ening in its .simplest form is very small, and may he single or 
multiple. Sometimes it is a mere pin-hole, a ‘‘capillary” opening, as 
Kader terms it, which is very difllcult to detect. If the ulceration is 
more extensiv(>, a linear opening may be found opposite the sharpest 
edge of tlio ring. Wlien an apertures of this kind is found at the lower 
as well as at the u])per (Uid of the loop, the surg('on’.s judgment is 
much exercised to determine the best mode of treatment. Saiitc Duce 
operated in th{? evtming on a scrotal hernia that had been strangulated 
since the morning, and di.scovercd two nlceratioirs in the gut, having 
the appearance of fissures. They were lo centimetres ajiart, and each 
measured 1.5 (.‘cntimetres long.*^*^ M. Gosselin operated upon an um- 
hilicid hernia (jontainiiig two large loops of intestine, each of which was 
perforated at the entry of the sac at the i>roximal and distal end (four 
jierforations). The dostriu'-tive process may involve not only the 
parts in the stricture, hut may cause at tlie same time an irregular open- 
ing in the bowel close above, or jnst below that line, or at all these places 
at once. 

Extravasation of Faeces. — The contents of the gut may then (iscajie 
either into the peritoneal cavity or into the sac. Tlio inllammatory pro- 
cess in the bowel sets up a local plastic peritonitis whic.h fixes the bowid 
above the ring to the jjarietes and prevents the efiusion of its contents. 
But the action of this natural safeguard is often inelfectual, for the 
pressure within the dilated and overfilled intestine overpowers the re- 
sistance of the adhesions. Nevertheless extravasation occurs more often 
into tlie hernial sac than into the abdomen, for the due course of the 
inflammatory process is interfered witli by the constriction at the ring 
and the congestion of the bowel, so that adhesions in the sac are either 
not formed, or, if formed, are less firm and less perfect. 

Gangrene. — Perforation as the result of ulceration is closely allic^d to 
that due to gangrene, dnd the further consideration of it may therefore 
he included in the following remarks on the latter subject. 

Gangrene of the contents of the hernial sac is originally and essen- 
tially caused by the constriction which they undergo. It is conceivable 
that a viscus may be driven out so forcibly, through an opening too 
narrow for it, that its circulation is completely stopped on the recoil of 
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the ring. Gaugreiie, ]»voduce(.l in this way, is infinitely rare in tlie 
human subject, and almost all that we know of it comes from experi- 
ments on animals. The intestine, squeezed througli a narrow ring and 
tlien constricted, contains little or no blood. At first it is of a straw « >r 
slate colour, dull, flaccid, paralysed, cool, and without smell. After a 
time the colour becomes deeper gi’cy or ashen, and whitish jiatches 
ajipear here and then* ; the tissue is now friable, and emits a, peculiar 
and sickening odour. Later still the gut beconievS shreddy and par- 
tially liquefies.* If the intestine were*, released before mortification 
had becoiiKi manifest, tlui nutrition of its vessels might yet have been 
so altered that the loo[) would perish after reduction by haemoribagic 
infarction. 

Causes of Gangrene. — Gangrene proceetling from a constriction so 
tight as to stop at once and completely tlie circulation in the bowel, 
called “primitive” by Jobert, is not that usually m(?t with in man. 
Strangulation has lasted several days, as a rule, before gangrene declares 
itself, and it seems then to siUHH'cd to congestion or inflammation of the 
protruded parts. It has exercis(*d many minds to explain the mode of 
])roduction of gangrene, when the pressure on the intestine has not 
entirely arrested the circulation from tin* very first. Noj’ lias it y(*t 
heeu satisfactorily determined, why, in some, gangrene is early, and in 
others, late ; why it is now partial and now total ; or why it aflects the^ 
bowel concerned at different jmrts. 

Tlie principal factor which alters the nutrition of tlic bowel in 
strangulation, is the <listurl)auce of the circulation in its walls. It is 
also probable that the contents of the gut may cause* septic infection of 
its tissues. The ciixjulation in the loop is hindered liy the pressure on 
the vessels of its mesentery in the ring. If the blood stream is com- 
pletely interrupted, the bowel soon becomes gangrenous, as lias been so 
often proved expevimeiitally by ligatures, by division, or by artificial 
embolism of the mesenteric vessels. t But tlie pressures, which tluAse 
vessels undergo at the jicdicle of the hernia, is proliably not very great. 
If it were so great at the outset of strangulation as to sto[> the circula- 
tion, the bowel would perish at once, but this is not generally the case. 
Lossen calculated that the blood pressure in the mesenteric veins was 
equal to about 3 cubic centimetres of mercury, and that in the arteries to 
about 10 to 12 cubic centimetres of mercury. Professor Koeber, accepting 
this estimate, observed that the wall of the bowel and the mesentery in 
the hernial ring must be subject to a pressure something less tlian 1 2 
cubic centimetres of mercury. Otherwise gangreiK^ would occur very 

* This description is principally taken from Jobert, 

+ Gangrene from artificial embolism was obtained in the experiments of Panum 
(Virchow’s Arch., 1864), and of Prevost and Cotard (Bull. Soc. de Biol., 1865, p. 49). 
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early, and he quotes his own clinical experience, to wliicli might be added 
that of many others, to show that it generally does not.^® Moreover, 
the gangrene would also probably involve the whole loop, which is very 
seldom the case. 

It has been already noticed, that a strangulated bowel contains a 
fluid effusion, whicli is often so considerable, as to make the loop tense. 
This distension has a tendency to draw more bowel, and tliercfore more 
mesentery into Jhe sac, Avhence it happens, that the ring is tilled more 
tightly, and consequently the distension of the loop further augmented.**^ 
Professor Koclier was the first to point out, that distension of the 
intestine seriously impedes the circulation in its walls. He arrived at 
this by blowing up with air portions of the intestines of rabbits. These 
experiments have been repeated, and somewhat modified by Eeichel.'^^ 
The latter used dogs, and arranged the experiment as follows. In 
Experiment 27 the small intestine was tied in four places, an interval 
varying between 7 and 12 centimetres being left between the ligatures. 
Of the three portions of bowel thus isolated the first was strongly dis- 
tended with water, and the third with air. After twenty-four hours the 
nutrition of the distemded parts was so much injured that, though the 
gut was not actually gangrenous, it yet was probably no longer capable 
of recovery. Keichel concluded that a strong distension may disturb the 
circulation in the iiitestinal wall to such a degree as to lead to gangrene. 
At the same time he only achieved this result in the experiments by 
extreme distension, which never occurs suddenly in nature. After 
strangulation has lasted some days in the human subject, the bowel 
above the stricture is found greatly disteirded by gas and alimentary 
matters, but Keichcl was never able to expand the bowel experimentally, 
without bursting, by the greatest possible pressure, to anything like the 
same degree. Moreover, as Kocher observed, the strangulated loop is 
not always tightly distendeil. 

Wliy gangrene should occur so regularly in strangulation, if the 
bowel is not released, and yet omentum, when alone in the sac, should 
so seldom become mortified, is somewhat difficult to explain. The 
omentum is compressible and can accommodate itself easily to ])ressure, 
and it hiis a less delicate and less intricate structure, which may enable 
it to bear pressure with less resentment. Kocher, in seeking to explain 
the difference in the behaviour of these two organs in straTigidation, 
concluded that the substances contained in the bowel cause septic 
infection of its walls.^^ 

Reichel devised a beautiful experiment which demonstrates in some 
measure the harmful effect of contact with intestinal contents. In 
Experiment 2 1 he separated the mesentery close to the gut for a length 
of 4 centimetres in two places, 30 centimetres apart, and ligatured the 



CAUSES OF GANCREXE. 327 

bowel midway between tliese portions. After twenty-six hours the 
belly was opencMl, and a concentrated solution of siilpho-indigotate of 
soda was injected into the jugular vein. The intestines were soon stained 
deeply blue, and at the same time peristalsis became extremely active. 
If that part of the bowel above the ligature, from which the mesentery 
was separated, be called loo[i a, and the corresponding ])art below tlic 
ligature loop />, it was observed that the middle |>art of loo]) a, whicli 
was about i centimetre in length, took no part in the peristaltic move- 
ments, but formed, ^vith the adjacent bowel, a spindle-sha})ed dilatation. 
Loop h, on th(^ other liand, underwent contractions in its wliole huigth, 
though the movements at its middle part were weak. Tlici middle part 
of loop a took none of tin? colouring matter, but remained of the same 
deep reddish blue colour that it had before the injecition. At both ends 
of loop a a slight colouring with indigo was present, which faded in- 
sensibly into tlui deep blue of the adjacent healthy intestine. Loop h 
was stained blue in its Avliole extent, but in tlie middle part the colouring 
was faint. 

When the intestines wert'. removed from tlie ])o<ly, the part above the 
ligature was found to be lllled with thin paplike conteiits ; its walls were 
oedematous, and in their whole thickness stained blmj. It was only 
the middle portion of loop a, i centimetre in length, which was marked 
off on both sides by being completely without colour. On further (exami- 
nation it was seen that the serous membrane of loop a was faintly 
tinged by the injection, but tlie mucous membrane, the submucous 
tissue, and the muscular layers were not (ioloured at all. These parts, 
conseciuently, had suirered total necrosis. TJio gut below the ligature 
Avas quite (unpty, and its Avjdl normal. The middle portion of loop h 
was marked out by its faint coloration from the deep blue of the 
adjacent parts, but difler(3d from the corresponding part of loop a, in 
that it was not completely without blue stain. Section of its walls 
showed that the mucous membrane was likowisci almost withmit colour, 
whilst the muscular jind serous layers were distinctly tinged.'^^ 

In this (experiment tlie upper loop a, whhili was (exposed to contact 
Avith the intestinal contents, suftered most injury. Its central portiem 
was completely paralysed, and Avas Avithout staining ; only single vessels 
in the serous layer at tlie convexity of the loo[) being injected, Avhilst 
the muscular, submucous, and mucous tunics were quite free from the 
colouring matter. The central necrotic Avas sharxdy marked off 

from the boAvel at each side, Avhicli Avas damaged, although still capahhi 
of living. In the lower loop, b, on the contrary, wlierc no ftecal matters 
were present, the mucous membrane of the middle portion only was com- 
Xiletely necrosed, whilst the muscular and serous tunics Avore still x>artly 
nourished, though deeply ecchymosed. lieichel points to the deleterious 
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iniluence of the accumulation of fsBcai matters on the upper loop, a, 
but leaves undetermined, whether this was due uierely to distension 
of the tube, or to septic infection. 

How far the invasion of gangrene is assisted or even caused by 
violence done during taxis cannot be decided, but it is the opinion 
of some authorities that this violence is the principal agent. 

Characters of Gangrene. — The dead part may be no moTe> than ji point 
on the intestinal Avail, or may involve a portion of the (;ircumfercnce, or 
consist of the whole loop. The intestine, Avliicli has been (jongested 
and perhaps inflamed, and Avhich therefore lias a rich purple or black 
colour, Avhen it mortifies, loses colour and also chaiig(is (colour. At the 
dead part the fluids in the Avail of the gut, carrying in solution the 
colouring matters of the blood, transude, and hence the loss of colour. 
The decomposition, which is soon set u]), introduces various shades of 
broAvn and green, and causes the change of colour. Thus the aspcMd of 
mortified bowel is due to alterations in the quantity and (iomposition of 
the colouring matters of the blood contained in its Avail. “ All gangrem‘s,'^ 
as Jobert observes, “ Avould be white, if blood did not colour the tissm^-^.'’ 
When the loss of ])igment has been considerable, the bowel shows Avhii ash 
patches. It is said to he marbled, or, according to one author, “ piel>ald.^' 
Its most common hue is grey, or ashen grey, in which thorii may he 
spots of varied colour. Again it may he greenish, or greenisli yeJloAV. 
Whichever of the.se diffivrent ajipcMirauces is prcsentc*d, a strong (contrast 
is always observed l)etAveoii the liAung parts and the dead. The intestine 
has been fouJid after three*, Aveeks’ strangulation coal l)laclv. 

The serous coat loses its lustre ajid looks dull, hut jiot in all cases. 
The loop, no longer tense, colla])ses, and may fall into folds. At the 
same time the tissue.s of its wall are*, softened, so that the^y give*. Avay 
on being handled, or, to use a AVf3ll-kne)wn simile, tlioy te‘ar like Avet 
paper.* Moreover, the hoAvel lias a “ cadaverous,’’ penetrating smevll, and, 
if a consideral)l(j [)ortion of tlio tube lias ])erishe*d, the>r(‘ is a sonsi])le 
(Uffeirenco in tlie temperature of the living aiul dead parts, though the 
latter can hardly be called colei. Thei liowel, liowe*ver, is ne)t always 
e*olla]>se<l, even Avlien a large* tract is ailectcel, ami if the proct^ss lias not 
gone far, the*. Avails may still he thickened from the })rcvious congestion, 
and have a firm etonsisience. I)i rare instances the stjrous coat alone lias 
mortilied, leaving the rest of the*, intestine to recover, Wilmer mentions 
the case of a Avoman under tlie care of Mr. Alansoii, Avhose liernia 
slougheei eluring strangulation, and the peritoneal surface of tlie gut came 
away without opening the tube itself.^"' Pi6chaud operated on a man, 
set. 42, on the third day of strangulation, and found the [leritoneum of 
the lo(i]i raised from the underlying tunic by a bloodstained serum. Tlie 
^ This expression was attributed by Lavater to J. I), 8ala. 
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poritoneum burst and was completely detached, leaving bare the muscular 
coat. Between the muscular fibres, which hcie and there stood apart, 
little hernia) of the mucous memliranc came into view.'*^^ Mr. W. H, 
Ilcnnett describes in one of his cases ‘‘a l)reach i)f surface involving the 
])oritoneal and muscular coats only.”'^" (langrone, however, generally 
destroys tlie whole thickness of the intestine. 

Suspected Intestine. — Wlien fully dcvelo]ied, the signs of gangrene 
are sufficiently distinct, but there is, unhappily, a class of cases in Avhich 
it is hardly possible, at the time <>f exposure, to be sure that the l»owel 
is living, or Avill continue to live. These have been called “ sus|)ected 
cases'' by Richter, and tliey have often (caused serious embarrassment 
to the surgeon. It is W(‘ll known that a looj), which is only deeply 
congested, may, after reduction, l)ecome gangrenous, or give way, or 
remain without recovering its function, and in all these cases Ctause 
death. It is not uncommon, therefore, to meet with bowel vdiich may 
l)e justly termed ‘^suspected.” No help is obtained Ijy trying to excite 
|)eristaltic. movoinents, for these are j)aralys(‘d for tin; time being in 
strangulated hernia generally. If the bow(‘l bleeds, when pricked, it 
must still be living,* but there is no positive sign that it will continue 
to live. 

Gangrene subsequent to Reduction. — The difficulty of deciding 
whether the bowel is still able to recover, is (xaiasionally so great, that 
the records of surgery contain a long list of cases, in which intestine, 
that has been returned at the o|)eratioii, has sLil)Be(piently mortided. 
Ileicliel has pointed out that if strangulation has arrested entirely the 
eirculation of the loo]), oven for a sliort time, its V(‘Sse]s may he so nuicJi 
damaged, that after the bowel is liberated, a bfumorrhagie infarction of 
the whole picn-e takes place, whicli is apt to tcrmiimte in gangrene and 
perforation.'’'-^ And thus those cases are explained in wliich the loop at 
the operation looks in tolerable (•oiidition, and yet Ixicunies gangrenous 
after reduction. This catastrophe is liable to occur witliiji the first few 
days after reduction, or may l)c delayed for one, two, er three Aveeks. 
Whenever it takes place, the consecpie.nce may l)e a diffuse and fatal 
peritonitis, Avhich arises though the continuity of the tul>e l)e still pre- 
served, or is set up by extravasation (»f the contents of the gut into the 
alxiominal cavity. Sometimes adliesions attach the intestine to the iliac 
fossa and anterior al)domiiial wall so perfectly, that the cavity of the 
abdomen is closed, and the hecal matters escape externally. 

Fate of the Gangrenous Part. — The gangrenous [)ortion itself may 
come away insensibly in the discharges, or lie cast out in shreds, or inay 

* Professor Kocher says, that he found a loop of gut in a straiigiilatiul n-iuoial 
hernia “empty, dull greyish-blue, and gangrenouH,’" though it still bled when 
incised,'*^ 
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oven be delivered entire at the wound. There is a piece of bowel in the 
Museum of Guy’s Hospital, 5J inches in length, which was extruded 
through the wound seven days after herniotomy. 

When the bowel becomes gangrenous in the hernial sac, it may be 
found with its wall still intact, or with one or more perforations. One 
small area may be gangrenous which may open by separating at its edge, 
or by splitting in the centre so as to form a fissure. The sloughing imtch 
may 1)0 so placed as to involve the part in the stricture together with a 
portion of gut above and below that line. Or the loop may present 
several small openings, or the whole gangrenous portion may have given 
way. When the process has lasted long, the bowel may consist merely 
of shreds. The looj) occasionally preserves its tubular form, but separates 
completely at one or both ends. Sigismund Palm relatcis the case of a 
man with a large femoral hernia who refused o2)eration till the tenth 
day. The ileum was found as black as carbon for a length of 2^ feet, 
and broke off at the two ends directly it was handled.'*^ It has ha^^pened 
that a loop of bowel thus cast off has entered the lower end and been 
discharged ^jer anum. Meckel quotes several cases of this kind.^^ 

M. Martin records a case of femoral hernia in a woman, who, after the 
symptoms of strangulation had lasted for eight days, ceased to vomit and 
again passed stools. In this state she continued for nine days, and tlien 
died collapsed. The loop itself had perislied, and the two ends of the 
gut opened into the sac, which was full of faecal matters. The con- 
tinuity of the canal had thus been restored in an imperfect manner by 
means of the sac.^^ 

The loop may be perforated at the middle of its convexity, which 
ha2)pens with especial frequency in partial enterocele. Kocher observed 
in his experiments and cases that the gut is more anaemic than the 
portion of mesentery between the two limbs of tlie loo[). He thought, 
therefore, that gangrene of the aj)cx of the looj) Avas not due to failure 
of nutrition from imperfection of the circulation at the part furthest 
from the central blood supidy, but wtis more probably caused by disten- 
sion of the bowel, which lie showed to be gi'catest at the convexity.®^ 
Dr. N. Seim has carried out some experiments in which a portion of 
bowel has been strangulated by a piece of broad tape or g.auze. If this 
was kept in position Jong enough, the result was gangrene at the con- 
vexity of the looj).^^ This suggests that the position of the perforation 
is determined by the nature of the stricture. 

Reichel noted in twenty-five cases the position of the gangrene, and 
found it at the line of constriction four tiines, at the convexity of the 
loop nine times, at both the convexity and the stricture seven times, and 
the whole loop gangrenous live times. 

Ffiscal Fistula and Artificial Anus. — When jierf oration of the bowel 
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takes place, the freces may be discharged at tlie site of the Jiernia either 
wholly or in part. When some of the intestinal contents follow the 
natural ptissage and a i)art only escape by the wound, a faecail fistula is 
present. When all the alimentary matters are discharged at the wound 
the condition is termed Artificial Anus. The further description of these 
lesions will be found in Chapter XXXIX. 

The Changes observed in the Mesentery in strangulated hernia, are, 
like those of the intestine, due partly to injury and l>artly to the efiects 
of constriction. 

In the first case the mesentery is swollen and ecchymosod, and bhxMl 
may be effused between its layers. It has occasionally been found 
lacerated. l)u})uy, who investigated this subject particularly, saw in 
the majority of liis i)Ost-j nor tern examinations ecehymoses and sulwrous 
effusions of greater or less extent. 

In the second case the inesentery may show signs of congestion, and 
T)e even engorged witli blood. The mesentery of the loop, as well as 
that witli which it is connected in the abdonien, participates hi the 
|)eritonitis, wliich is so often present, and may, in conse(pience, be 
thickened, oedematous, and charged with the products of inflaimnatioii 
between its layers. Its vessels are at times thrombosed. 

Lesions in the Abdomen. — In describing the (dfccts of strangulation, 
Lavater observes that the parts above the stricture grow red, below it 
they grow white, and those within the stricture grow livid. The bowel 
aliove the obstruction is filled with gas ami fluids, and is kejit fillerl 
l)y the action of p(U’istalsis in the parts above. If strangulatioii con- 
tinues unrelieved, tliis portion yields to tlie pressure of its contents, and 
reaches twice or tliree times its normal calibre. ]\Ir. Bryant once found 
it TO inches in circumference. In quoting one of Reichors experiments, 
it was shown that the bowel only admits of distension to this great 
4?xtent gradually. The efiect of the distension is to cause paralysis of 
the muscular coat and to produce congestion, and often inflammation of 
its walls. The serous tunic is reddened, and the dilated lilood-vessels 
form a rich tnicery on its surface. TIk^ wliole substance of the gut is 
thickeneil and oedematous, but it is said to be soim^ timers thinned. The 
mucous membrane is swollen deep red, cechymosed, and oftentimes pre- 
i^ents patches of more or less imle colour, like false membranes, which 
are “linear, circular, or irregular” in outline. Here and there the 
mucous menArane is eroded. 

I have before alluded to the pos.sibility of tlie disten.sion of the 
interfering to such an extent with the nutrition of its walls as to pro- 
duce gangrene. In this way perhaps may be explained the occurrence 
of those gangrenous patclies which at times are found not contiguous to, 
but at various i)oints above the stricture. 
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The portion of bowel below the obstruction is contracted and empty. 
Its surface looks pale, and both internally and externally it differs, as a 
rule, so little from the normal, that it presents a striking contrast to the 
bowel above the strangulation. It is, however, congested, and not un- 
frequently altered in a manner similar to that of the superior bowels 
and in some cases it may be affected with acute enteritis.^® Besides the 
dilatation and greater or less congestion of the intestine above the 
stricture, there may be no other morbid changes in the abdomen in 
fatal cases. Hut very frequently strangulation sets up local or general 
peritonitis. 

The Local Peritonitis is, for the most part, of the adhesive kind, 
and unites the parts of the implicated intestine to one another and to 
the abdominal wall. AVdien strangulation is of long standing or great 
severity, plastic peritonitis commonly develops before reduction is 
accoiiqilished, and, if ])erf oration has occuiTcd, may serve to prevent 
the escape of tecal matt(‘rs. In rare ca.ses, however, the peritonitis may 
be purulent, and give risi^ to an abscess in the iliac fossa, whose walls 
are })artly formed of agglutinated coils of intestine, and who.se cavitj^ is 
.shut off by adhe.sions from that of the general peritoneum. Hut before 
reduction sui)puration may take place in the subperitoneal tissue above 
the neck of the sac, and into an abscess, thus formed, a straugidated 
femoral hernia was once returned ‘‘ en masse by Dieffeiibach.''''^ 

When the Peritonitis is diffuse, it may occur before or after reduc- 
tion of tlie hernia. It may take rise in the dilated upper boAvel, which 
Cloquet observed to be 2>articularly ju’oiie to this inflammation. Coniil 
and Tchistowitch suggest that thi.s may he due to the retention of 
altered and putrefying matters.*^ The fluid in the hernial sac possesses 
at times a putrid odour, and Yerneuil aiid others supposed that the 
redu(;tion of this fluid, eitlier by taxis or during the operation without 
opening the sac, Avould cause diffuse, septic j^eritonitis. 

After the reduction uf a congested or inflamed loo}), peritonitis i.s 
occasionally set up by its presence. This is usually of the adhesivt^- 
kind, but may be acute and general. 

Desprts, in 1843, suggested that the liquids in a loop, wliicli lias been 
strangulated, find their way by exo.smosis, through the damaged intestinal 
wall, into the sac or into the abdominal cavity after reduction, and induce 
a septic peritonitis.*^^ A similar explanation was given by Panas in 
1867.*^^ He tied up part of the intestine of a fowl till the circulation in 
it liad ceased. He then [ilaced the loop in a solution of cyanide of 
potassium, and introduced into the lumen of the tube a solution of 
.sulphate of irom The transudation through the intestinal wall soon 
produced the characteristic blue colour at the surface. This reaction 
could only be obtained in that part of tlie bowel which liad been under 
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tlie ligature.* 8eptic peritoTiitis in its most severe form is seen after 
extravasation of the contents of the bowel into the abdomen from 
perforation. Under siieli circumstances the inflammat(^ry lesions are 
generally greatest about the source of irritation, and become less and 
less marked towards the u])[)er j)art of the abdomen. t A general septic 
peritonitis may take ris(^ at the site of a p(;rforation which is itself 
again closed so rapidly and so perfectly that (*xtravasation into the peri- 
toneal cavity is prevented. After death from strangulation the intestine 
has often been found in tin*, iliac fossa still congested and marked with 
a furrow, and tlie bowel above it, still charged with fiB(ial matters, which 
it has been unable to drive forw<ards on account of the enduring paralysis 
of its walls. Cas(ys are Jiot infrequent of death from strangulation, ])otli 
liefore and afttw libcuation of the bowel, in which no trace of peritonitis 
has been detected in the abdomen. 
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CHAPTER XXXVL 

ON THE SYMPTOMS AND COURSE OF STRANGULATION. 

The Duration of Strangulation. — Stmngiilation, when it is allowed to 
run its course, ends in one of two ways ; in sloughing and discliarge of 
the foBces at the site of the hernia, or in deatli. As Stoll scntentiously 
observes, it terminates in death of the man or in death of the part.” 
At the present day it is seldom that a case of strangulated hernia 
proceeds without help from the surgeon, though his intervention often 
comes too late ; but among obturator hernise there are still many, which 
elude detection and display all the signs of unaided strangulation. 
From these may be learnt tlie duration of life, when nothing is done to 
set the bowel free. 

In twenty-one such (;ases, quoted in the Chapter on Obturator Hernia, 
in whicli tlie whole of a loop of gut was ascertained to be included, the 
average duration of life was 9.2 days. One })erson lived only four days, 
and two lived as long as twenty-one days. But among hernia3 in general 
are many instances in which strangulation has run a iiiuch more rapid 
course. Pirrie quotes two cases from Larrey in which only two hours 
elapsed between the occuiTcnce of strangulation and the death of the 
patients.^ Gibson mentions a boy of fourteen who died in twenty 
hours in great agony,- and Pelletan operated on a young man who died 
in twenty-one hours from the beginning of the symptoms.-^ A man, 
set. 50, was admitted under Brodie to St. Georgci^s Hospital, whose 
hernia had entered the scrotum during an attack of asthma at four in 
the morning. Between nine and ten the rupture was reduced at the 
hospital by taxis, but the slight improvement which followed, soon gave 
place to ^gn^ of peritonitis, of which he died 16 J hours from the descent 
of the intestine.'^ Before the introduction of chloroform patients not 
uncommonly preferred to die rather than undergo the operation, but such 
cases are now very rare, ami, except in these, the duration of strangula- 
tion depends upon the will of the surgeon. The result of strangulation, 
however, is not entirely in the surgeon’s hands, l>ecause a constriction of 
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the intestine, even for a few hours, as in the case last quoted, may 
suffice to determine a fatal peritonitis.* 

Causes of Death. — The principal cause of death in strangulated 
hernia, whether the stricture has been relieved or not, is peritonitis. It 
may supervene at any period before or after reduction, and sometimes 
arises at the very outset of strangulation. The death, which is said to 
be due to gangrene or perforation, is usufdly brought about by means of 
{peritonitis. Mr. Bryant found in the pre-aseptic days, that 69 per (*.ent. 
of the patiehts di(irl from tliis canse.^ 

One of the most striking features of strangidated liernia is a profound 
depression into which the patient is apt to fall either giadually, or'with- 
out warning, and which is even more difficult to combat, than inflamma- 
tion of the serous membrane. ^Fany die in this state of collapse, and 
some authorities have considered it inevitably fatal. But it does not 
absolutely preclude tlie hojie of recovery. It may occur in the course 
of strangulation at any i)eriod, and is almost constantly i)resent wlieu 
reduidion has been long delayed. It may come unaccompanied by any 
lesion, besides that at the site of tlie constriction, or it may intensify 
the symptoms of peritonitis. 

Again deatli may be due to septic infection from tlie wound, from a 
gangrenous bowel, or perhaps from a loop which, though not perforated, 
has suffered severe injury to its nutrition, and {permits the transudation 
of fiuids. Deatli sometimes occurs from congesstion, oedema, or inflamma- 
tion of the lungs. These affections are well known as com]plicatioii8 of 
peritonitis, hut they hav(i been observed in cases of strangulation in 
which no peritonitis was discovered. t AVlien part of the bowel has 
])(*rish(Kl, and its contents have csca])e(l by an opening at the surface, 
the patient frecjnently dies exhausted from lack of vsufiicient nourish- 
ment ; more osiiecially if the part involved is situated in the jejunum. 

Symptoms of Strangulation. — The symptoms arising from the con- 
striction of a loo]) of gut were related l)y Arekeus in a passage wliich 
lias olitaiiied much celebrity, and it may be questioned whether his 
description has over been excelled by the gifted writers of later times 
in conciseness, simplicity, and truth. ‘‘ In these cases (of liernia), lie 
says, “ provided the ileus is mild, there is a twisting pain, co}Pious 

* The author operated upon a woman with strangulation of four hours* duration 
who was already suffering from the peritonitis of which she died. 

t According to the observations of MM. Clado, Fischer, Levy, and others, cited 
by M. P. Berger, these inflammations of the lung are caused by micro-organisms 
derived from the intestinal tube in the vicinity of the part strangulated. The 
bacteria are supposed to traverse the wall of the gut, and, after entering the peri- 
toneal cavity, to be reabsorbed by the serous membrane and carried by the circu- 
lation to the various organs, lungs, spleen, kidneys, &c., in which they have been 
identified at the foci of inflammation.** 
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humours in the stomach ; loss of tone, languor, vacant eructations bring- 
ing no relief;^ borborygmi of the bowels, the flatus passing clown to 
the anus, but not making its escape. But if tlui attack of ileus acquire 
intensity, there is a determination upwards of every tiling, flatus, phlegm, 
and bile ; for they vomit all these ; they are pale, cold over the wliole 
body; much pain; respiration bad; they are aflected Avitli thirst. If 
they are about to die, there is cold sweat, dysuria . . . vomiting of 
ffeces; the patients are speechless; pulse at last I'are and small, but 
before death very ^mall, very dense and failing.” ^ 

Pain. — In this description Aretseus twice mentions pain — a twisting 
pain, by which he indicates the severe colic or gripes so frequent at tlie 
outset of strangulation, and that later, constant pain 'which may merge 
in tliat of peritonitis. The gri2)ing pain in the abdome]i, referred for 
the most jiart to the region of the umbilicus, is often so severe as to be 
almost insup2)ortable, and j^roduces great agitation and restlessness, but 
this gives place to a continuous jiain, during which the j^atient lies still, 
tliougli he is suffering severely. The continuous pain is subject to 
exacerbations of a gri^oing character, which appear to be due to jiower 
ful jieristaltic waves, j>a?sing along the bowel, and thus increasing the 
distension above the seat of obstruction. Wlien peritonitis su2)ervenes, 
its onset may l)e marked by increased intensity of the abdominal 2)ain, 
but it is well known in this inflammation that the 2)ain, having been 
acute at first, after a time becomes mitigated ; or that in some instances, 
the lesions may read) a high grade witliout causing either or ten- 
derness. In the majority of cases, pain, more or less acute, is ju’esent 
during strangulation, yet occasicmally it seems to he quite insignificant. 
The i^atient, however, is often in such a condition that though he still 
has pain, he no longer has the pow 4 *r to give exju’ession to his sufferings. 

Prostration. — The “loss of tone and languor” which ai'e notorl among 
the early symptoms, sooner or later pass into that profound prostration 
which is so eloquently described by Aretoeus in his closing sentences. 
In this state of dej)ression the jiatient’s features are sunken and 
pinched, the face dusky or ashen, the eyes dull and without lustre. 
A clammy sweat bedews the surface and conies out on the forehead in 
large drops. Tlio extremities are livid and the nails Vdue. The pulse 
is somewhat frequent, but soft and small ; it soon becomes irregular and 
thready, and at length is no longer felt at the wrist. The limbs and 
sometimes the whole body become cold.* This state has been thought 

* Demarquay observed the temperature in eleven dogs in whom he had placed a 
ligature around a loop of gut. A marked lowering of the temperature iu the first 
four hours was noticed in seven, whilst in four others there was a slight rise. The 
lowering of the temperature was more marked according as the ligature was placed 
higher on the digestive tube, and the repletion of the intestine had a distinct eflFect 

Y 
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to I’escmble in so many particulars the cold stage, of cholera, that it has 
received from the French surgeons the namr? of “ Cholera Herniairo.” * 

It is of the first importance to anticipate tliis depression by eflecting 
early reduction, and to recognise the signs of its approach, for it is 
among the chief dangers of strangulation. It may occur within the 
first few hours and develop rapidly, or the patient may fail by slow 
degrees. At any period before reduction, and in tlie first few days after 
reduction, it may inaiiifost itself. Before its symptoms are distinct, and 
whilst the pulse still has fair volume, it may render the patient calm, and 
thus deceive the unwary as to the peril which is imminent. A tendency 
to lividity of the hands and face is one of the best indications of this 
danger, even though the tongue be still moist and clean, and the pulse 
little altered in foiT-e and frequency. It occasionally develops wdth 
extraordinary rai)idity, and the patient dies in a short time in collapse. 
A man-servant came to one of the London hospitals, recommended T)y 
his master, complaining of pain in the bowels. He was seen by a surgeon, 
who did not think it necessary to take him in, and be walked away. A 
rumour got abroad among the students that a case c)f rupture had been 
sent away. The man was followed, and brought back to the hospital at 
6 P.M. At 7 P.M. the surgeon, being told that all Avas ready for the 
operation, left the patient’s l)edside for a few minutes, and on his return 
the man was dead.^ 

This prostration has by many been considered as a result of the injury 
and irritation inflicted upon the nerves of the strangulated part, and to 
be a reflex nerv<'>us phenomenon. It resembles in sev(u*al pfirticulars 
the collapse which accompanies injuries and some diseases of the abdo- 
men. Peritonitis has been thought by some capable of explaining this 
condition, but tliough it frequently attends death from peritonitis, it has 
often had a fatal termination Avhere no trace of inflammation was after- 
wards found. It has been suggested that the depression might he due 
to a septic infection, to an “ intoxication,” l)ut it is evident that this is 
erroneous, because the symptoms not uncommonly pass off soon after the 
bowel is liberated. 

Meteorism is a very variable symptom in strangulation, being often 
slight and often absent. If the distension of the belly is considerable, 
the diaphragm is pressed iq)wards, and the respiration is much em- 
barrassed. This is especially apt to occur if j)eritonitis is present. 
It is a symptom of much gravity, for it indicates paralysis and over 
distension of part of the intestines, and this paralysis may endure so 

upoti the rapidity of the phenomena.® M. Terrillon, however, repeated this experi- 
ment on ten dogs. In seven there was a slight rise of temperature, and in four the 
fall of temperature was insignificant. (Gaz. Med. de Paris, 1S75, P* 29,) 

* Malgaigne first used this term. 
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long after the bowel lias been set free, that th(i patient gets no relief, 
and so dies. In cases of obstruction the late Dr. i^riuton attributed the 
rapidity of death in great measure to tlie degree and rapidity of the 
distension. 

Inability to pass Water and diminution in the amount, or in severe 
cases supjnession of urine, not uncommonly accompanies peritonitis, but 
may be present independently of that complication. In strangulated 
hernia it is a rare symptom, and admits of the same interpretation as 
that diminution or suppression of urine occurring aftei’ injuries, and in 
some acute diseases of the abdomen. This symptom (suppression of 
urine) lias been thought to denote perforation of the bowel, but accord- 
ing to Trousseau and otlu^rs it is not constantly associated with that 
accident.* 

Constipation. — Tlie effect of strangulation is necessarily to sii])press 
the stools, and therefore constipation is one of its cardinal symptoms. 
But it may be questioned whether its importance has not l)een overrated. 
When the small bowel is obstructed, it is possible to evacuate the tube 
b(d(nv either by cncmata or by the action of purgativi^s take-n by the 
mouth. This action of the bowels, wliich can be ol)taincd after strangu- 
lation has begun, may be (piitci (topious, esjiccially in that larg(i class of 
persons who go several days without a stool. But over ami above these 
cases there are some foAv in Avhich the bowels act after several days of 
strangulation. Yiiison quotes a case from Marecbal in wliich, after 
eom]')letc stopj)age for live days, an enema produced several evacuations. 
Vinson also relates a case of his own in which an abundant stool passed 
spontaneously on the fiftli day of strangulation. Other similar instances 
might lie quoted. 

Looseness of the Bowels. — In certain ran*, cases strangulation has 
been ushered in by a co})ioiis diarrhoea, which has ceased after vomit- 
ing has begun. AA'etberfield attended an old woman who showed this 
singularity, and Mnsoii had a patient whose diarrheea ceased at the 
end of the second day of V(3miting. In other p(u*sons the looseness of 
tlie bowels is said to have lasted even longer. When fluid stools occur 
in a person who has fallen into a state of profound prostration, the 
resemblance of the case to one of cholera is very striking. Polaiilon 
gives an excellent instance of a boy, set. 14, wlio was somnolent, cold, 
and almost pulseless, and passed two fluid stools. Ho recovered after 
the operation.^! When strangulation has been relieved, the patients 
occasionally suffer from frequent fluid stools, duo, in some cases, no 
doubt, to the previous administration of 2)urgatiyes. The occurrence 

* In the condition called “ cholera herniaire ” Vincent has found in the urine 
sugar as well as albumen (Berger, op. cit.y p. 599), Albumen is a rare constituent 
in hernia. 
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of chylous diarrhoea after reduction is mentioned by Lavater, by whom 
it was attributed to an enteritis. Le Dentu has offered much the same 
explanation in those cases in which looseness of , the bowels is present 
before the gut is liberated. Mr. Dent observed intense enteritis, 
below the stricture, extending over 4 feet of intestine, in a case in which 
diarrhoea preceded the operation.^^ In this patient, however, part only 
of the calibre of the bowel was strangulated, so that the course of the 
intestinal contents was not completely obstructed ; but as diarrhoea per- 
sisted aftef the gnt had l)een set free, it is possible that the previous 
stools were not formed of the fluids Avhich may have passed the stricture, 
but were due to the inflammation existing lower down. 

Partial Enterocele. — Among hernice called partial enterocelc, con- 
stipation is not always absolute. In these a stool has been obtained so 
late as the fifth, seventh, tenth, and eighteentli day of strangulation. 
But when the bowels act it is generally in the first day or two, just as 
is usual wlien the whole calibre of the tube is intercepted. In pai’tial 
enterocele about 52.1 per cent, have absolute constipation, and 47.9 
have the use of the l)owel to a greater or less extent.* 

Desire to Stool. — It happens now and then that a patient suflers 
from an irresistible desire to go to stool, wdiich he is unable to satisfy.^^ 
Jobert noticed this symptom in the human subject, and, moreover, 
observed in several experiments upon dogs, whose intestine had been 
ligatured near the cfficum, that they evinced a frequent and unavailing 
desire to defascate.^® 

Vomiting. — ^Thc most important symptom of strangulation, when 
taken in conjunction with the local symptoms, is vomiting. It usually 
comes on very soon after the intestine has been constricted. Its early 
occurrence and frequency are probably related to the state of fulness, 
at the time, of the intestines and stomach, as well as to the shortness 
of the distance between the latter organ and the strangled loop.^^ In 
severe cases it increases as the hours go on, and all the fluids swallowed 
are again vomited immediately. As a rule, it continues at unequal 
intervals, till reduction of the bowel, or failing that, till death. It is, 
however, though almost always present at one time or another in the 
course of strangulation, subject to several variations. Sometimes it 

* In 69 cases of partial enterocele, some of which have been referred to in the 
Chapter on Obturator Hernia, and the others at the end of this chapter, 36 had 
total and 33 partial constipation. Ferrior has shown that constipatitm is as com- 
plete in the majority of partial enteroceles as when the whole loop is strangulated.^^ 
Scarpa’s well-known experiments corroborate these later observations. He injected 
water into a bowel which he had partially constricted. When two-thirds of the calibre 
were closed, the water passed with great difficulty ; when one-third was closed there 
was still more or less resistance to the passage of fluid (Scarpa on Her., tr. Wishart, 
1814, p. 31 r). 
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only occurs when the patient attempts to drink. It may in other cases 
be deferred till the . second day or later. A woman under Manec did 
not vomit till after she was given a dose of castor oil on the fifth day. 
After that the sickness continued till her death on the eighth day. 

Remissions in Vomiting. — If strangulation endures for some days, it 
is not uncommon for the vomiting to cease at one time or another. This 
is most usual in the last twenty-four hours of life, if the bowel has not 
been released, when the prostration is marked and the paralysis of the 
bowel considerable. Ihit tlic sickness during strangulation may cease 
for some hours, for two or three days, and even for eight days.^^ In 
cases of extreme rarity it may not occur at all, though the patient suffers 
from nausea. These vagaries in the symptoms are most likely to occur 
in strangulation of the great intestine and of partial enterocele. 

The voiniting probably depends upon two principal causes. That 
which occurs early is almost certaiidy a reflex nervous phenomeiion, for 
it has been produced experimcnttilly when the intestine was empty and 
prevented by section of the mesent(?ric nerves. The eflect of an acute 
strangulation is to set up peristaltic movements of al)normal energy, but 
it is not proljable that these can bring about regurgitation of the in- 
testinal fluids and vomiting within a very slnu’t time after tlie T)eginning 
of constriction. Moreover, Mr. Bryant’s well-known case in which vomit- 
ing occurred, though the loop of gut strangulated was liolow an artificial 
anus and therefore empty, can only be explained in this way. But the 
greater part of the sickncjss is due no doubt to the powerful peristaltic 
waves descending near to the seat of obstruction. This produces a regur- 
gitation, and the upward movement of the contents of the intestine is 
probably assisted by the contractions of the abdominal muscles.* 

Nature of the Matters Ejected. — At first the alimentary matters in 
the stomach are rejected, and afterwards the vomiting Ijecomes mucous 
and bilious. At a period which is somewhat uncertain, but is usually 
the third or fourtli day, the contents of the small intestine are thrown iip,t 
and the vomiting is said to be fsecal or stercoraceous. Malg.aigne used 
the term feecaloid, because the odour and other characters are not those 


* Dr. Brinton disposed of the hypothesis that the vomiting was due to an anti- 
peristalsis.^® 

•f Under certain circumstances the contents of the stomach, when vomited, seem 
to resemble stercoraceous vomiting. Doyen relates a case of strangulated umbilical 
hernia in which “ fa?caloid ” vomiting occurred the day before admission to the 
hospital. After death, which occurred next day, the sac was found to contain, 
besides a great part of the transverse and ascending colon, the pyloric extremity of 
the stomach and adjacent part of the duodenum. Here the only part of the alimen- 
tary canal, which could furnish the matters vomited, was the stomach.^® It is pro- 
bable, however, that this will occur only when the stomach is much dilated, or when 
its contents have been long retained. 
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•of faeces, but possess a strong resemblance to them. The turbid, partly 
pultaceous fluid, brought up, has a strong yellow colour, like turmeric, 
and a very ofFensive odour. “ Most smells want names,” and this one, 
though it can hardly be described, when once encountered, is not readily 
forgotten. 

Stercoraceous Vomiting is not so much related to the degree of 
pressure which the bowel undergoes as to its duration, and, therefore, 
in cases that continue unrelieved for a length of time, this symptom is 
seldom absent. Its occurrence has not been shown to be indicative of 
the severity of the lesions. It has ha2)pened that a strangulation of 
fourteen days’ duration, which terminated in sloughing of the gut, has 
been, from first to last, without fsecal vomiting. 

It is not only when a whole loop of bowel is closed that this 
symptom presents itself, for it is not uncommon in partial enterocele 
(40.3 per cent.). In these cases the frequency of its occurrence varies 
according to the nature of the hernia. It is seldom met with in inguinal, 
more often in femoral, and more often still in obturator hernia.* In 
the latter the average duration of strangulation is a little longer than in 
the two first. 

Eructation and Hiccough. — Eriictation is an early symptom, and hic- 
cough a late one. Occasionally the vomiting, after it has lasted some 
time, ceases, and hiccough begins, or the two may be present together. 
I^vater supposed that hiccough, when it continues after o])eration or 
succeeds to it, betrays the advent of peritonitis. 

The Tongue. — At the beginning of strangulation tlie tongue is moist, 
but soon becomes coated and then dry. The tongue is not always a 
sure guide to the condition of the patient, for it sometimes remains moist 
and almost clean after prostration has set in. 

Fever. — The fever that accompanies strangulation is seldom of a 
high grade, and it is often altogether absent. When prostration comes 
on, the temperature may fall below. normal. 

Nervous Phenomena. — Before passing to the local symptoms, it is 
needful to mention certain nervous phenomena which have been noticed 
in a few instances, and have especially attracted the attention of M. 
Paul Berger. 22 These symptoms have been ananged by M. Berger in 
three groups according to their severity, and have usually been observed 
during the continuance of the state of prostration. 

They most frequently present themselves as cramps, which may be 

* In 57 cases of partial enterocele, 40.3 per cent, had fsecal vomiting. In 40 of 
these 57, which were inguinal and femoral, 30 per cent, had feecal vomiting. In 
53 inguinal, femoml, and ventral cases, quoted by Mr. Treves, this symptom was 
only present in 11.3 per cent.®^ This inequality exemplifies the uncertainty of 
statistical results when small numbers are taken as a basis. 
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continuous or remittent, and which affect cliietiy the muscles of the 
lower limbs. M. Berger has observed these cramps to persist in at 
least one instance after reduction of the bowel. 

In a second group of cases, even rarer than the first, the patient is 
seized with general convulsions. In children convulsions are so readily 
induced that it is not surprising that young subjects allbrd the most 
common examples of tliis incidmit in liernia, but it is not confined to 
tliem. Before the days of chloroform, patients are said to have suf- 
fered in extieptional cases during or after oj^erations from convulsions. 
Montenari i)erformed herniotomy on a boy, set. 15, who was taken in 
strong convulsions lasting twenty minutes after the operation. Louis 
quotes a case of Du BortraiicVs in which a hernia had been incised 
in mistake for an abscess. Whilst the operator was sewing up the 
two cuts in the bowel, the Avoman had violent convulsions. In 
the most remarkable of M. Berger’s cases the man Avas undergoing 
operation Avithout chloroform, and after the sarj Avas opened, had clonic, 
then tonic convulsions, and so died. But convulsions may i)ccur inde- 
pendently of operation. Antonio Nuck Avatched a Avoman die, un- 
relieved, Avith strangulated inguinal hernia, and observed in her the 
occurrence of convulsions.^^ Lavater and Maiichart make formal men- 
tion of them auiong the symptoms of strangulation, and tliey have l)een 
occfisionally noticed by subsequent authors. 

Coma and delirium, Avhich characterise M. Berger’s third group, have 
been generally seen in the young. When a patient is in the state of 
profound prostration, so ofteji alluded to, he is dull, but his mind is 
clear, and insensiljility is very unusual. The cause of the nervous 
symptoms, above mentioned, is not well understood. They are probably 
dependent upon individual idiosyncrasy. 

Local Symptoms. — ^The signs of strangulation in the rupture itself 
are three — pain, irreducibility, and tension. 

Pain. — Pain is seldom absent, ft begins at the moment of constric- 
tion, and ushers in the rest of the symptoms. It resembles that cutting, 
burning pain, already spoken of as common in bernife Avliich are not 
strangulated (Chap. XVI,), but it is of greater intensity. There may be 
remissions of the pain, Avhich is again excited by manipulation of the 
tumour. Occasionally the local pain is insignificant, or is obscured by 
more severe pain in the belly. The rupture usually is also tender on 
pressure, esl)ecially at its neck, the common site of strangulation. Both 
these signs, pain and tenderness, though general, are not invariable, 

Irreducibility. — Of all tlie local symptoms the most important is 
irreducibility. If the rupture has been heretofore reducible, and is noAv 
irreducible Avhilst vomiting has begun, no further sign is needed, for 
these are pathognomonic of strangulation. An irreducible rupture, 
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however, may become strangulated, in which case it is larger than 
before. 

Tension. — If a hernia is examined very soon after it is strangulated, 
the bowel is not tense to a marked degree, and the parts in the sac can 
still be distinguished. But before long the contents of the hernia are 
increased by fluid effused into the lumen of the bowel and into the sac. 
The rupture, therefore, becomes tense, and the visiiera within it can no 
longer be felt. In the previous chapter it was pointed out that a loop 
of intestine might descend, and be so tightly gripped that both the 
arterial as well as the venous circxdation in its walls would be at once 
suspended. In such a case no fluid would be poured out either into or 
around the bowel,, and perhaps this is the explanation of those rare 
cases ill which a strangulated hernia is soft and lax. But the conditions 
necessary for the effusion of fluid in hernia arc not well understood. 
Sometimes no fluid is in the sac though the loop itself is tense. 

Irreducible Hernise when strangulated likewise become tense. In 
their ordinary condition they are not so, and can be easily recognised, 
but some of those in the femoral region are firm or hard, and, moreover, 
an irreducible hernia in any region may contain fluid, and liavo a tense 
sac. When the question lies between a strangulated and an irreducible 
hernia, no liarm will be done to the patient, in either case, by opening 
the sac. The fluid in a strangulated hernia is in front of the viscera, 
and the sac is seldom so tense that it cannot l>e detected by the sense of 
fluctuation. When taxis is used to a strangulated hernia, if the bowel 
is passing back, or is about to go Viack, a gurgling is heard ; but in a 
large hernia gurgling on pressure may sometimes b(^ noticed, though the 
viscera remain irreducible. A strangulated hernia has no impulse on 
cough, and is not, as a ride, tympanitic on percussion.* 

Masked Hernia. ’’ — Up to this i)oint strangulation has been described 
in which constitutional and local symptoms are present together, but there * 
has still to be considered that rare class of cjises where no tumour can be 
found, and the signs of obstruction exist without the hernia. These were 
called “masked herniai ” by the late Mr. Callender. They are, for the 
most part, cases of partial enterocele, but a whole loop of gut may escape 
detection, of which there is an example in the Museum of St. Mary’s 
Hospital. In obturator and some of the ventral hernise the tumour is 
often overlooked ; and in partitil enterocele in the inguinal and femoral 
regions the tumour sometimes cannot be felt. Mr. Treves estimated 
that .50 per cent, of these are “masked herniee.” It is possible that 
with a larger number of cases the proportion would not be quite so 
high, and it is Hkely to be loss and less with the advancement of 

^ The results of percussion in hernia are so inconstant that it is of no value as a 
means of diagnosis. 
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surgical education. Among fifty-eiglit cases of partial enterocele, col- 
lected by the author, in wliich several of Mr. Treves’ cases are included, 
the proportion of “masked hernia?” was 15.5 per cent, "\^^latever the 
true proportion may be, the possibility of this condition must be kept 
in mind, when symptoms of strangulation are })resent. At the site of 
one of the liernial orifices, if there is no tumour, there may be increased 
resistance, and, failing that, there may be i)ain; and if there is no pain, 
there may be tenderness. If there is positively no local indication, 
laparotomy has to l)e pcrformed.^^ 

The Signs of Gangrene. — Tlie integument over a strangulated hernia 
is, as a rule, unchanged, and in very many (’ases the surface gives no 
indication as to the state of vitality of the parts l)cneath. It was long 
since established that ulceration, and even gangrene of the intestine, 
may exist without any previous inflammation of the skin over it. 
Tills fact has evitfently a most important influence on the treatment 
of strangulated hernia. The accession of gangrene, liowever, has often 
been signalised by a change in tlie symptoms, both local and constitu- 
tional, not diflicult to recognise. At this period the patient is worn- 
out with pain and lack of sleep. Tie is tormented with thirst and 
stercoraceous vomiting. His eyes arc sunken and shiring, his face and 
whole body of a greyish hue. The limbs are icy cold, and, perhaps, 
covered with a cold sweat. The pulse is weak, and scarc(dy to be felt. 
The abdomen is full and distended. It is now that the surface of the 
tumour becomes of a dusky red colour, tending to black in the centre. 
On pressure the crackling of empliysema is felt in the subcutaneous 
tissue. The hernia, which has been tense and elastic, now shrinks, 
becomes soft, and i)erbaps undergoes spontaneous reduction. The i>ain 
ceases, and sometimes liquid stools are passed. Tlie patient is sensible 
of some relief, and fondly imagines that he has begun to nKuid. If by 
reason of his strength he continues to live, the skin gives way and 
the faeces are discharged at the opening, but otherwise the symptoms 
return in all their severity, and he dies in collapse. It must not, how- 
ever, be forgotten that suppuration in tlie sac or gangrene of the viscera 
may cause inflammation of the superjacent integuments before the 
constitutional symptoms have reached such a high gi\ade as in the 
classical cases just described. 

Time of Onset of Gangrene. — The time at which gangrene supervenes 
is variable, and is difficult to fix exactly, because, as above mentioned, it 
does not immediately reveal itself by changes at the surface. It has 
been known to occur in so short a time as four hours, and Richter saw 
it in eight hours. M. Berger reported a case in which 7 2 centimetres of 
intestine were gangrenous after ten hours’ strangulation. Generally 
three or more days elapse l^efore the bowel dies. It is probable that the 
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tig] iter the constriction, the more early the gangrene ; but its production 
is also related to the distance below the stomach of the part strangulated, 
as well as to the age of the patient and his constitutional state. The 
continuance of strangulation does not necessarily determine gangrene, 
though it generally docs. The late Mr. Callender noted a case without 
gangrene after nine days of strangulation, Riecke also one after ten days 
and one after fourteen days, and Laboulbene one after seventeen days. 
But all these cases died. 

Variations in severity of Symptoms. — Strangulated hernise have 
often been classed as acute and chronic, or under some other subdivisions 
indicating variations in the severity of the symptoms. Such classi- 
fication is of no practical value, and is apt to mislead by suggesting 
that cases with mild symptoms arc of less urgency than the others.* 
It would not be difficult to furnish an array of cases which show that 
constitutional symptoms of no great intensity may be/attended by lesions 
the most severe. Strangulated hernia of every degree admits of no 
delay, and thci*e are only two (3ascs in which tlie surgeon may perhaps 
be justified in temporising. 

Strangulation in Children and in Large Hemi©. — In children a 
strangulated hernia can almost always be reduced, and in them the 
operation may often be safely postponed till a further trial has been 
made of the taxis. In the large hemi© of adults, when the symptoms 
are not very pressing, in the cases called by the French ‘‘ etrangleinent 
par engoncment,” taxis may also he given a prolonged trial. Large 
lierniaB can generally be reduced, and the operation upon them is so 
dangerous that it is by all means to be avoided. 
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CHAPTER XXXVII. 

ON THE DIAGNOSIS OF STRANGULATED HERNIA. 

Diagnosis. — The symptoms of strangulated hernia are generally so 
numerous and so distinct tliat the diagnosis, as a rule, is easy. It rests 
mainly upon the facts that vomiting began after a hernia, heretofore 
reducible, became irreducible. As this last fact cannot always be sub- 
stantiated, a rule has been framed, and has been taught in the schools 
for many years, that a swelling at one of the hernial sites whose nature 
cannot be determined, must be immediately explored, if accompanied by 
vomiting and constii^ation. The incision, even though futile, can do 
no harm, whilst, if it is not made, the patient may lose his life. But 
several classes of cases are met with in which not only the local but the 
constitutional symptoms present irregularities which make the diagnosis 
doubtful, and these must now be considered. 

Recent Hernia. — It is usual to mention in this context a rupture 
which at its first appearance gives rise to pain and vomiting. No diffi- 
culty attaches to sucli cases, if it is admitted that a hernia may be stran- 
gulated at tile moment of its first formation. It was pointed out by 
Wilkinson King”^ that ruptures exist for many years, as a rule, before 
they become severely strangulated, and Mr. Bryant has verified this 
observation. Occasionally, however, a rupture is protruded and stran- 
gulated at the same instant. 

When the Symptoms depend on a Strangulated Hernia. 

Mild Constitutional Symptoms. — A hernia may be strangulated and 
the general or the local symptoms be ill-defined. It will not bo neces- 
sary to dwell further upon the variations in the vomiting already noticed^ 
or on its occasional absence. To show the deceptive nature of the 
general symptoms now and then, a case has been cited of a man who 
walked into hospital, and had so few signs of illness that he was dis- 
missed by the out-patient surgeon, and yet he died of strangulation the 
same evening. These ambulatory cases are very rare. Fano per- 
formed herniotomy on an inguinal rupture with the testis arrested out- 
side the external ring.^ The man walked about during the day long 
after strangulation had begun, but ho came into hospital suffering much 
vague pain in the right side of the belly. Yet the abdomen was supple 
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and not tender. The bowels had acted a few hours before, and there 
was neither vomiting nor nausea. Next day he complained of constant 
heartburn, but had no nausea. The operation discovered strangulation 
of an entero-epiplocele with much fluid in the sac. 

The Local S3rmptoms may be so slight that it may be difficult to 
connect them with the symptoms of obstruction. Eallingall operated 
on a woman, set. 40, with an inguinal hernia strangulated for five days, 
accompanied by fmcal vomiting, and yet tlic tumour was by no means 
tense or inflamed, but felt flaccid, and was not particularly tender to the 
touch.^ A man came under the care of Sir W. Stokes in 1874 who had 
had symptoms of strangulation for five days. The scrotal swelling con- 
sisted of two parts, an upper portion below the external inguinal ring, 
extremely tender and painful, and a lower part, in continuation with it, 
free from tension, pain or impulse on cough. The testis was felt below. 
The diagnosis lay between strangulated entero-epiplocele and an irre- 
ducible epiplocele with inflammation of the spermatic cord, and the 
latter supposition seemed so probable that local depletion and stupes were 
tried for some hours. The operation revealed tliat the swelling was a 
hernia containing omentum in large quantity, extremely congested, and 
concealing at the upper part of the sac a knuckle of intestine.^ It has 
already been remarked that tension, pain, and tenderness may all be 
absent in strangulated hernia. 

Omental Hernia. — A piece of omentum may be strangulated and 
accompanied by symptoms which cannot be distinguished from those of 
constricted intestine.* The sac becomes tense, and is apt to contain fluid. 
The nature of the parts within it can no longer be (Uscerned by the 
touch. The symptoms may pass off, because the omentum accommodates 
itself to the pressure at the ring and loses substance. But in otlier cases 
inflammation is induced, and the protruded part suppurates or mortifies. 
With these accidents there is danger of the inflammation spreading to 
the peritoneal cavity, and therefore a strangulated omental hernia, even 
if it could be surely diagnosed, cannot be treated expectantly, any 
more than a strangulated enterocele, with which it may be so easily 
confounded. It is generally admitted that the symptoms to which 

* Mr. Rushton Parker has contended that strangulated <unentuni can have no 
symptoms, and that cases of this nature have always a loop of bowel in addition 
which is reduced before the sac is explored. Against this Mr. Holmes has supported 
the ordinary opinion that omentum alone may be strangulated (Lancet, 1885, vol. i. 
p. 680). Those who have noted the contents of strangulated hemiae, differ much as 
to the proportion of mere omental ruptures among strangulated ruptures in general. 
Thus Friokhbffer gives 2.6 per cent, of omental hernia) (Med. Jahrb., Nassau, 1861, 
p. 427). Mr. Holmes gives 1.6 per cent. (St. George’s Hosp. Rep., 1867, vol. ii. p. 31 1). 
Scholz, 1.7 per cent. (Gaz. des Hup., 1866, p. 347). Reichel, 7.2 per cent, (Die 
Lehre d. Br. Einkl., 1886, p. 174). Habs, 13 per cent. (Deutsche Zeitsch. f. Chir., 
1 S 9 L P» 339 )* 



350 ON THE DIAGNOSIS OF STRANGULATED HERNIA. 

strangulated omentum gives rise are usually of less severity than when 
the bowel is included. The vomiting is less frequent and less copious. 
I was called to a woman with umbilical hernia in which omentum 
was strangulated, and found that she had vomited about a pint of 
fluid six hours previously, but had brought up nothing afterwards. 
In another case there was no vomiting, but only a feeling of sickness, 
yet the signs of depression were already evident, the tongue was dry, 
and the pain considerable. A piece of omentum was tightly nipped 
in the crural ring. If peritonitis comes on, constipation will be among 
the symptoms, but in the absence of this complication the bowels have 
often been induced to act. The omentum, like the intestine, has been 
replaced in the abdomen, when apparently in good condition, and has 
been known to mortify after its return to that cavity. This circumstance 
is no doubt one of those which obliges surgeons so frequently to remove 
the omentum at the present day during herniotomy. 

Site of the Hernia uncertain. — A strangulated hernia may be present, 
but other conditions may intervene which tend to make its locality un- 
certain. The partial enteroceles in which the tumour cannot be felt 
or cannot be detected, “ the masked hernise,” have already been con- 
sidered, and require no further reference. Two hernise may be found 
of which one is irreducible and the other strangulated. Kirmisson 
recorded a case under M. L. Champioiiniere, in which a large irreducible 
umbilical hernia appears to have concealed, in some measure, a stran- 
gulated ventral hernia that passed through an opening in the linea alba 
three inches above the umbilical ring.^ It has also happened that a 
piece of bowel has been so completely concealed by a mass of glands 
that it was not discovered till after death.^ Again, an inguinal and 
femoral hernia, one irreducible and the other strangulated, may be 
adjacent to one another on the same side of the body, and the local 
signs of strangulation may not be distinctive. Agnew cites an instance 
in which symptoms of strangulation occurred in a patient with double 
inguinal and a femoral hernia, and each of them was irreducible. The 
surgeon operated on one after another, and found the strangulation in 
the third The local symptoms were also very misleading in a case of 
Nivet^s.® An old woman who had had a left femoral rupture for two 
years, felt a pain in that part whilst lifting a mattress, and began to 
suffer symptoms of strangulation. On examination, the left hernia was 
not tender, but quite indolent, whereas in the right groin a small tender 
swelling was found in the femoral region. The operation was therefore 
done on the right side, where a sac containing some reddish serous 
fluid was opened. It communicated by a fine opening with the abdo- 
minal cavity through the crural ring. The patient died unrelieved, and 
a strangulated enterocele was found in the left groin which had set up 
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general peritonitis, and this had extended to the obsolete hernial sac on 
the right side, thus giving rise to a fatal misapprehension. 

Obstruction from Adhesion of the Bowel. — There are rare examples 
of herniee in which the bowel is not constricted, but is bent at an angle 
and held in that position 'by adhesions, so that symptoms identical with 
those of strangulation come on, and must be relieved in the same way 
by opening the sac and disengaging the loop. Professor Kochor has 
drawn attention to the great resistance offered to the passage of fluid 
along an elastic tube which is simply bent at an angle.^ This angular 
bending, produced by adhesions, was well known to Rokitansky as 
a cause of internal strangulation,^® and has been included by later 
writers among the different varieties of that malady. Adhesion and 
bending of the bowel in the hernial sac was described by Stephens, and, 
since his essay appeared, has been occasionally mentioned by others. 

Rotation of the Loop of Bowel on its Axis. — Some liave supposed 
that strangulation is caused by a twisting of the loop of gut around its 
axis. The fact of obstruction depending upon the turning of the loop 
on its axis in a hernia does not appear to have been often observed. 
Linhart noted a case of femoral hernia in which the loop was fixed at 
the site of strangulation by easily separable adhesions, and was rotated 
on its axis, as was discovered, when the bowel was drawn down.'^'-^ The 
symptoms of strangulation produced by this change of position of the 
intestine could not be differentiated from those of ordinary strangulation, 
but this is of no great importance, as in each case the treatment would 
be essentially the same. The possibility of the intestine being twisted 
as well as strangulated makes still more imperative that rule of practice 
to draw down the bowel during the operation of herniotomy before it 
is reduced. 

Rotation of the Testis. — In this context that rare class of cases may 
be mentioned in which a testis, partially descended, undergoes rotation, 
so that its blood supply is interrupted, and symptoms arise somewhat 
resembling those of strangulated bowel. In the cases recorded by 
Messrs. Nash,^^ Bryant, and Page,^^ this accident occurred in youths 
between fifteen and seventeen. The testis in two cases had not reached 
its normal position, and in the third its exact situation has not been 
specified. These testes appear to bo provided with a long mesorchium, in 
which the twist is found just above the cj-iididymis. All these parts are 
intensely congested or even gangrenous. Among the symptoms to which 
this form of strangulation gives rise are sickness and local symptoms. 
The sickness is infrequent, but, in Mr. Nash’s case, was said to have been 
stercoraceous before admission to the hospital. The part becomes pain- 
fiil^ tender, swollen, tense, sometimes red and oedematous. It has been 
pointed out by Mr, Bryant that cases formerly described as inflammation 



352 ON THE DIAGNOSIS OF STRANGULATED HERNIA, 

I 

of an ectoinc testis may have been of this nature. The mode of pro- 
duction of the twist has not yet been satisfactorily explained. 

If these cases could be certainly diagnosed, and there is scarcely any- 
thing to suggest such a condition except the absence of the testis from 
its normal place, it is probable that the most discreet course would be to 
operate and to remove the testis. Notwithstanding that even a testis gan- 
grenous from twisting of its cord might become atrophied and shrivelled 
and create no danger, as Mr. Page points out, yet in some of these 
cases the 'tunica vaginalis is still patent, and therefore inflammation, set 
up within it, might extend to the peritoneal cavity. Such a termination 
would expose the patient to so much danger that an operation is certainly 
to be preferred, and this practice was successfully pursued by the three 
surgeons above referred to. 

Strangulation of the Ovary and Fallopian Tube. — A liernia may be 
strangulated which contains, besides the bowel, an ovary or a Fallopian 
tube, with which may be a part of the uterus. The symptoms in such 
cases, which have often been designated strangulation of the ovary, &c., 
do not differ from those of strangulated hernia M general. In a small 
nun^ber of instances the ovary or Fallopian tube alone may be in the 
sac, and give rise to symptoms simulating those of constricted intestine. 
Under these circumstances the symptoms are generally entirely local, 
consisting of increase of the previous swelling, with tension, pain, tender- 
ness, and sometimes with redness of the surface. The protrusion is irre- 
ducible. Among the small luuiiber of cases with the above symptoms 
a fraction has in addition constitutional disturbances.* There may be 
dragging pain in the abdomen, nausea, or vomiting and constipation. 
Some patients only feel sick, whilst in those with vomiting it is not 
frequent or severe, and is not stercoraceous. Constipaticai is unusual, 
as the bowels generally respond to purgatives. In a case fatal after 
operation, described by Holmes Coote, there was not only vomiting and 
constipation, but prostration.^'^ Balleray attended a woman, aet. 37, who 
had long had a left inguinal protrusion. It had been reducible till four 
days before his visit, and the bowels had not acted for two days. There ^ 
was local pain, with nausea and vomiting and sensations of faintness. 
The tumour was constricted across its middle, and was irreducible and 
tender on pressure. The operation was performed and the sac opened, 
from which four ounces of brownish-yellow fluid escaped. The ovary was 
strangulated by a band, stretching from one wall of the sac to the other, 
by which it had been pinched, nearly at the level of its upper third 
It was much congested, but was returned, and the woman recovered.^® 

* Englisch mentions twenty cases of hernia of the ovary in which symptoms of 
strangulation were present Only seven were diagnosed correctly ; in the remainder 
the nature of the hernia was not ascertained till the sac was opened at the operation.^? 
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The ovary or Fallopian tube usually enters the inguinal ring, but it has 
also been found strangulated in a femoral sac. In the case of a woman, 
set. 68, recorded by Brunner, the Fallopian tube, together with some 
fluid, formed the sole contents of a femoral sac. Tliere had been no 
sickness, but loss of appetite, moderate pain, and distension of the belly 
without tenderness.^^ Mr. Owen removed a strangulated ovary which 
had undergone cystic degeneration, from a femoral sac. The symptoms 
were in this case local. 

Strangulation of the Appendix Vermiformis. — The appendix cjeci 
in a hernial sac may be perforated, as occurs not unfrequently when it 
keeps its place in the abdomen, and^local or general peritonitis may be 
set up. In other cases the appendix is strangulated in the same way as 
the ovary or Fallopian tube, and similarly the symptoms may be alto- 
gether local or more general, so as to simulate those of strangulated 
enterocole. 

When the Appendix is perforated in a hernia, the signs may be 
limited to those of inflammation and suppuration of the sac, but at times 
constitutional symptoms arc also present. Mr. Davies Colley relates 
a case of a boy, ost, 5 months, with a right inguinal hernia, who had 
suffered constipation and vomiting fey three days before admission to 
hospital. The rupture w^as irreducible from the onset of tlie symptoms, 
and on examination was found in the groin, very tense and red, whilst 
the skin of the adjacent scrotum was inflamed, tender, and oedematous, 
so that the- testis was concealed. !No constriction was discovered at the 
operation, bitt a portion of the appendix was perforated and sloughing.-^ 

When the Appendix is strangulated the symptoms may be little 
more than local, as in a case described by Bayer. The appendix had 
entered a right femoral sac, and was strangulated at two centimetres 
from its free end. Tlie symptoms, which endured for eighteen days, 
(ionsisted of the local swelling and pain at tlie part which radiated over 
the right side of the belly ancT thigh.-^ some cases, however, strangu- 
lation of the appendix produces constitutional symptoms of some gravity. 
The vomiting is not stercoraceous, though in one case it was said to 
be “ofiensive.” In Javanelli’s case there was constipation, with some 
degree of prostration, but no sickness. * 

When the appendix has been strangulated without perforation it is 
usually much congested, and may be dilated into a cyst.^^ It is now 
the practice to remove the appendix when subject to inflammation. It 
was returned to the abdomen in Javanelli’s case above referred to, and 
recovery was delayed by copious suppuration. 

Obstructed Hernia. — A large hernia which lias hitlierto been re- 
ducible or irreducible, becomes obstructed, that is to say, the passage of 
the intestinal contents through it is interrupted, but it is supposed that 

z 
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there is no interruption to the circulation in the wall of the bowel. 
As Professor Chiene observed, there is a local constipation.-^ In this 
condition, which has already been described on page 304, the rupture 
enlarges, becomes somewhat tense, but the impulse on cough can for 
a time still be obtained, especially near the neck of the sac. The bowels 
are constipated, and when sickness occurs, it comes late. Taxis and pur- 
gative enemata often suffice to cause the bowels to act and to restore 
the hernia to its normal state ; but if these remedies fai], and the bowel 
is neither reduced nor emptied, the symptoms increase in severity and 
become identical with those of strangulation. The hernia becomes pain- 
ful and tender, the belly is gradually distended, and sickness comes on, 
or, if already present, is aggravated. If the bowel is not liberated, the 
patient dies. Tliese cases, as they occur generally in elderly persons and 
in large hernise, are not favourable for operation, especially if this is long 
delayed ; and as taxis, if well directed, usually succeeds with large herniae 
at all periods of life, wo may run the hazard of a somewhat lengthened 
attempt at reduction. If taxis or other means fail, the operation is as 
imperative in these cases as in any other. 

Inflamed Hernia. — Inflammation of the parts contained in a hernia 
is commonly of low degree, and terminates in adhesion of one kind or 
another, without giving rise to symptoms of any consequence. If the 
process reaches a higher grade, it may extend beyond the sac to the 
general peritoneum, and cause symptoms so closely resembling those of 
strangulation that the two cases can hardly be distinguished.*. The only 
sign which shows the difference with any certainty is the impulse 011 
cough, but this may still be present when a loop is strangulated by a 
band, or in a pocket of the sac at the back of a large rupture. Much 
stress has been laid upon the fact that inflammation commences in the 
body of the sac, and extends thence to the neighbouring parts of the 
abdomen, whilst in strangulation the pain and tenderness begin at the 
neck of the sac. This difference is of little practical value. 

Omental ruptures are occasionally subject to spontaneous inflammation, 
which may go on to suppuration. Cases have been recorded by Pott and 
others of omental ruptures that became inflamed in consequence of injury 
or of undue compression by a truss. The omentum suffered inflammation, 
suppuration, and even gangrene. The grave symptoms which sometimes 
ensued in these cases probably depended upon the extension of the 
inflammatory process to the peritoneal cavity. The damage caused by 
the pressure of a truss is usually limited to the rupture, and does not as 
a rule affect the abdomen. 

* There are some rare instances in which a foreign body, that has been swallowed, 
lodges in a loop of intestine in a hernia, and may set up ulceration and perforation. 
The sac then inflames and suppurates.^ 
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A man with a large omental hernia, which liad been subjected to too 
much pressure, came under my care with acute inflammation of the skin 
of the scrotum, oedema of the subcutaneous tissues, and much tension of 
tlie sac, duo to an effusion of fluid. There was some degree of fever, but 
the inflammation remained local, and ended in resolution with the use of 
mild remedies. Under these circumstances the symptoms are those of 
inflammation, and not of strangulation. 

Malgaigne’s Doctrine of Inflamed Hernia. — It will not be necessary 
to consider at any lengtli that strange doctrine enunciated by Mal- 
gaigne,^^ and supported by Broca and others, which' asserts that many, 
if not the majority of horniae, formerly deemed strangulated, are herniee 
merely inflamed. Malgaigno observed with deep concern the terrible 
mortality after herniotomy in the Paris hospitals,* and actuated apparently 
by a humane desire to lessen this sacrifice of life, he coi^eived the idea 
that many hernife are inflamed and not strangulated, and therefore may 
be treated without operation. His followers carried this teaching much 
further than Malgaigne himself. 

A good instance of the kind of case which, according to this doctrine,, 
may be treated expectantly, is given by M, Broca. A large scrotal 
hernia, easily reducible, at different times became irreducible when 

certain accidents ” supervened, which always ended in twenty-four or 
thirty-six hours under leeches and emollients. This happened for the 
third time, when M, Broca was called at the end of forty-eight hours, and 
found the patient in a grave condition, with obstinate constipation and 
“fecaloid’' vomiting. The tumour was tympanitic, and only slightly pain- 
ful, Keduction seemed at first impossible, and the state of the patient 
precluded chloroform, M. Broca waited because formerly the “inflam- 
mation” had usually subsided, and the hernia had become reducible. 
On the third day the man was worse, and the operation was performed 
without opening the sac. All the “accidents” ceased, and ten hours 
later the rupture went back spontaneously, but the man died thirty-six 
hours after operation. M. Broca says, he operated not to relieve the 
strangulation, “ which did not exist,” but to facilitate the circulation in 
the organs in the scrotum.^'-^ 

This doctrine, which M. Gosselin called the last shelter of the tem- 
porisers, has never affected to any important extent the practice of this 
country, but it appears to have done most serious mischief in Fmnce. 
If we take a practical view of the matter, it may be said that every case 
is strangulated in which the symptoms are relieved by reduction. 

* Malgaigne says from 1836 to 1841, 183 herniotomies were performed by himself 
and colleagues in the Paris hospitals, and 62.2 per cent. died. Of those between fifty 
and eighty years of age 72.1 per cent. died. 
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Symptoms of Strangulation with a Hernia not 
Strangulated. 

In many of the conditions above enumerated there have been symptoms 
of stmngulation, more or less distinct, proceeding from a hernia. The 
cases may now be considered in which symptoms of strangulation arise 
in presence of a hernia which is not itself strangulated. The principal 
of these are enteritis, peritonitis, and internal strangulation. 

Enteritis. — If an irreducible hernia is found in a person affected with 
enteritis, the symptoms may so accurately resemble those of strangula- 
tion, even to the stercoraceous vomiting, that some difficulty will be 
experienced. The local symptoms must be the chief guide, the indolence 
and lack of tension or tenderness in the tumour ; yet these negative signs 
are not always reliable. 

Peritonitis. — In peritonitis likewise the hernia can only be excluded 
l)y the absence from it of the signs of strangulation. Goyrand met 
with a woman, aefc. 72, whose abdomen was distended and painful, 
and who had constipation, frequent vomiting, and prostration. At the 
umbilicus was an irreducible hernia, but it was soft and painless. After 
death she was found to have had peritonitis, produced by the rupture of 
an ovarian cyst.^^ But the uncertainty of tlie local signs is well exem- 
plified by that case of Sir Astley Cooper’s, of a woman suffering from 
general peritonitis. She had an umbilical hernia as well as one in each 
groin. All were irreducible, and the right hernia was very tender. She 
died without operation. The right swelling was an inflamed gland over 
an empty sac ; the left contained bowel ; and the umbilical hernia held 
omentum, each affected by peritonitis, which was general.^^ 

Internal Strangulation. — There are not a few instances in which an 
irreducible hernia has been found together with an internal strangula- 
tion, and has given rise to difficulty. Sir W. Stokes operated in vain, 
on account of symptoms of strangulation, upon a scrotal hernia which 
was irreducible, hut free from tension and flaccid. The bowel was 
strangulated by a band within the abdomen at the junction of the 
jejunum and ileuni.^- It would be prudent in such cases to examine 
the hernia, even thougli the local signs were negative, before proceeding 
to laparotomy. A case of even greater difficulty has been recorded by 
Mr, Hulke. A woman, get. 64, had long had a rupture in the right 
groin, which came down two days before admission, and could not be 
returned. She suffered much pain in the hernia and in the belly, she 
retched constantly and had no stool. Mr. Hulke opened the sac, which 
contained bloody serum (repeated taxis had been made by another 
surgeon) and a small piece of omentum, and nothing else. After divi- 
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sion of the stricture, the omentum, which was little altered, was returned. 
The symptoms persisted, and the patient died four days later. Within 
the pelvis a piece of the ileum was found strangulated under a band. 
Mr. Hulke supposed that the internal strangulation and that of the 
hernia were coincident. Solly met with a case very much resembling 
this in which two strangulations were contemporaneous. A portion of 
bowel was slightly strangulated in an inguinal sac. This was liberated, 
but death ensued from strangulation of another piece of small intestine 
by a band connected with the cjecum.^*^ 

Symptoms resembling those of Strangulation together with an 
Irreducible Hernia. — An ordinary colic might be mistaken for strangula- 
tion when it is accompanied by constipation and vomiting, and when 
the rupture is irreducible. The late Mr. Hancock was present at an 
operation for strangulated hernia in which no obstruction was found, 
though all the symptoms were present. The man lived for three weeks, 
during which it was discovered that he was suffering from lead poison- 
ing.^^ The absenc(i of local symptoms and the paroxysmal nature of the 
attack are the chief means of distinction in ordinary colic. So also the 
vomiting of pregnancy has aroused suspicion as to the state of an irreducible 
rupture, but little real difficulty can be experienced in such a case. 

S3anptoms resembling those of Strangulation together with a 
Swelling which is not a Hernia. — There are several swellings found 
in hernial regions, not being themselves hernife, which give rise to 
symptoms resembling strangulation. An inflamed hernial sac, no longer 
occupied, is one of these. A woman, aet. 42, noticed, during three weeks, 
a swelling in the right labium which extended up to the inguinal canaL 
It was the size of a goose’s egg, was only slightly tender, and was not 
reddened. At length the belly became painful, and nausea came on. 
A dose of castor oil and an enema failed to procure a stool. On the 
third day the swelling was larger and very painful, even on light pres- 
sure. Thcilhaber opened the sac, and let out some muddy flocculent 
fluid. The sac wall was inflamed, and a sound could be passed upwards 
through its neck into the abdomen.* A similar case was described by 
h\ Obtulowicz,-"^^* and Bardoleben quotes one from Sanson in 1830.^^ In 
all these cases the symptoms subsided after operation. 

Inflamed Glands in the bend of the thigh have also raised a suspicion 
of strangulation. A woman, ast. 35, came under the care of Sir W. 
Stokes two days after she had been kicked in the groin. A painful 
swelling had formed at the part, accompanied by continual vomiting 
and retching, by constipation and abdominal tenderness. A painful 
globular tumour occupied the site of a femoral liernia. The operation 

* This was possibly an inflamed hydrocele of the canal of Nuck, a condition which 
has simulated strangulation. (O. Brunner, Beitriige z. Klin. Chir., 1889, vol. iv. p. i.> 
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revealed a mass of inflamed glands, but no hernia. The glands were 
removed, and the symptoms subsided.^® 

Blood in the Ligamentum Teres.— The late Mr. Callender described 
the case of a woman, aet. 37, who felt something give way in the left 
groin, as she was lifting a pail, the day before admission. A consider- 
able swelling formed at once, and local pain. She was presently sick. 
When she came under observation she still vomited, and the bowels 
were confined. An operation was performed, and the tumour was seen 
to consist of a clot of blood following the course of the ligamentum teres, 
and firmly bound down by the fascia. She made a good recovery.^^ 
Inflamed Spermatic Cord. — It is needless to carry further the descri[> 
tion of exceptional cases which are found in such variety in the records 
of surgery. I will conclude this part of the subject by referring to cases 
of inflammatory thickening of the spermatic cord. Two such cases were 
reported by Mr. Quaiii, in one of which vomiting, constipation, and 
abdominal pain lasted for three days. An enlargement was found in 
the right half of the scrotum, which was said to have appeared suddenl3^ 
The incision disclosed a small hydrocele of the testis, and above it a 
thickening of the vas deferens and of the adjacent tissues. No trace 
of gonorrhoea was detected.'^^ 

In the foregoing pages it has been seen that local symptoms are often 
not distinctive, and at times may be altogether misleading. Inasmuch 
as strangulation may occasion inflammation of the parts in the sac, and 
the same parts may be inflamed independently of strangulation, and as 
some local signs, such as tension and tenderness, may be absent in a 
strangulated and present in an irreducible rupture, local signs cannot be 
relied upon to distinguish the strangulated from other lierniaB. It will 
have been observed that the eminent surgeons whose cases have been 
above referred to, always proceeded to operation when uncertainty was 
felt as to the nature of the malady, herein following that golden rule 
which runs, “ When in doubt, operate.” 
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CHAPTER XXXVIII. 

ON THE TREATMENT OF STRANGULATED HERNIA. 

The Means of Reduction — Taxis and Herniotomy. — When a sur- 
geon is convinced tliat the hernia before him is strangulated, he must 
at once proceed to return the protruded parts. The means of reduction 
are the taxis and the operation of herniotomy. 
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Adjuvant Rentedies. — Many writers of distinction have advocated 
the employment of other remedies before using these, and have brought 
forward numerous successful instances ; but all their various methods are 
subject to a serious objection, from which the taxis is not altogether 
free. They need time for exhibition ; and if they fail, as they often 
will, the loss of time may be of vital consequence. [Moreover, no agent, 
other than the operation, can bo employed with safety, unless we have 
previous assurance of the integrity of the parts in the sac, and this 
assurance it is hardly possible to obtain. 

Of all the adjuvant remedies the warm bath is the one which, if not 
the most ancient, has survived the longest. It is still ordered, as a 
routine practice, in certain hospitals. Its mode of action is supposed to 
be that it relaxes parts which are in a state of tension. Perhaps some 
trace of the old theory of spasmodic strangulation lingers still in the 
minds of those practitioners who administer a hot bath. If we can 
satisfy ourselves that a delay of an hour’s duration is justifiable, we may 
use it^ and are fortified by the fact that many hernifle return during or 
after the bath, when taxis has already failed. It happens not unfrC' 
qiiently with irreducible ruptures that, if taxis is suspended for a time, 
it succeeds on a second attempt. The changes that take place in a 
rupture during the interval, which render it reducible, are nob known, 
nor has the action of the bath, by which also the patient obtains a 
period of quiet, been ascertained with certainty. If its advantage lies 
in the relaxation induced by it, there is no relaxation so complete as 
that from chloroform, whilst the use of the drug involves no loss of 
time. If reduction by taxis is possible, it is never so likely to succeed 
as when the patient is under an amesthetic, and the surgeon is not 
impeded by the struggles which pressure upon a tender rupture excites. 
Taxis often fails because sufficient attention has not been given to the 
mode of performing it. When it is conducted in a skilful manner and 
is unsuccessful, there is very little probability that either a bath or 
chloroform will lessen the difficulty. But whatever can be done by the 
bath will be done far better by chloroform, and without loss of time. 
The value of the bath therefore appears at least doubtful, and though it 
must not he classed with those dangerous remedies of former times, such 
as bleeding, cold, and the tobacco enema, it is not far removed from that 
form of treatment which has been termed by Pott a ** specious trifling,”* 

The Mode of making Taxis lias already been described at some length 
in Chapter XXIII., where the reduction of nori-strangulated hernia was 
considered. In a strangulated hernia the sac is usually tense, and 
often has a layer of fluid over the viscera at the anterior and lower 

* Mr. Bryant has recommended proceeding to taxis or operation without wasting 
time over the bath.* 
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part. Under these circumstances the contents cannot be felt, and 
cannot bo manipulated. Lateral or to and fro movements of the sac, 
which Lessen has recommended, with a view to emptying the loop 
through its lower end, I have not found of especial value. Drawing 
down the sac is followed sometimes by reduction of the fluid in it, 
which is usually the first step to reduction of the bowel. Drawing 
down the intestine itself can rarely be accomplished, but, when 
possible, is of much efficacy, as the fluid within the loop may then 
escape into the bowel within the abdomen. A pull from the abdominal 
side by pressure above the sac, according to my expcrienc(i, seldom 
gives much aid. 

The Causes of Irreducibility are found partly in the effusion in the 
sac, partly in the effusion into tlie bowel by which it is distended, and 
partly in the thickening of the walls of the loop from congestion and 
inflammation. The effect of adhesions in opposing reduction appears to 
be quite subordinate in strangulated hernia. 

Aspiration of the Sac and of the Bowel. — The presence of fluid in 
the sac has been considered as an obstacle to reduction because, firstly, 
it prevents the application of pressure directly to the solid contents ; 
secondl}’’, when reduction is about to take place, the fluid in the sac is 
the first to leave it ; and thirdly, after its withdrawal by means of a 
syringe, it has often been possible to return the viscera. Ravoth main- 
tained that large hernioe owe their size in great measure to this effusion 
of fluid into the sac, and he recommended and practised its removal by 
means of a trocar.- Professor Kocher agrees to limit this procedure to 
somewhat large heriiiie, but differs from the majority of surgeons in 
regarding the presence of fluid in small herniae as advantageous, by 
causing an equal distribution of the pressure over the bowel when 
taxis is used.^ 

A proceeding similar to this, for assisting reduction by taxis, is that 
of Dienlafoy,'^ who aspirated the protruded gut itself, and drew off the 
fluid and gaseous contents. Giraldes proposed first puncturing the sac 
and afterwards the intestine.^ Dieulafoy mentions 27 cases subjected to 
aspiration, of which 20 were reduced without difficulty, when taxis under 
chloroform had failed. Mr. John Hern recorded, in 1891, 33 cases which 
had been treated in this way by means of a fine hypodermic syringe, 
and in 29 reduction was effected.® ISfr. Hern restricts the use of this 
method to cases wliich are recent, and to those who refuse operation. 
Professor Hueter points out that puncture of the intestine, even by a 
fine needle, will permit the escape of septic matter into the sac, whence 
the general peritoneum may be infected.^ As a rule, however, the 
puncture does no harm.® It is not the danger which may come from the 
puncture that limits the application of these two methods. Aspiration 
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is subservient to taxis, and can only bo employed when attempts at 
reduction are justifiable. 

The Use of Taxis in Strangulated Hernia. — The question here arises 
whether taxis should be used on a strangulated hernia. There are 
certain cases in which it is obvious and beyond dispute that taxis must 
not be used, as when the integuments are gangrenous or inflamed or 
contused ; also when well-marked signs of depression are observed, what- 
ever the duration of strangulation ; and when the symptoms have lasted 
some days, even if the patient's condition is favourable. Some might 
approve of making a fresh attempt at reduction when a previous attempt 
by another surgeon has not succeeded, but this appears to be a very 
dangerous practice. I have twice found the bowel in the sac burst after 
taxis at which I was not present, though no outward sign gave notice of 
the injury. There are no means of judging of the amount and direction 
of the force that has been used beforehaiid, but we know that it has 
failed, and is therefore likely to have been considerable. So that even 
with other circumstances propitious, the wisdom of repeating the taxis is 
at least open to question.^ 

There is no fixed rule for the employment of taxis in cases which do 
not fall under the above-named categories, and this appears to be due to 
the fact that neither the duration of the symptoms nor the degree of 
their severity indicates with certainty the extent of the damage that tlie 
included bowel has sustained. It was noticed in a previous chapter that 
mild constitutional symptoms may accompany well-marked lesions and 
acute symptoms slight lesions, and that in some cases a short strangula- 
tion will ju’oduce gangrene, whilst in others the bowel will be almost 
sound after constriction for several days. But there is no doubt that in 
general the duration of the symptoms fairly corresponds with the extent 
of the local lesions. The relation between the latter and the intensity 
of the symptoms is less certain. There is not much danger of error, if 
the symptoms are mild, and have lasted only a few hours. But beyond 
this, if we proceed to taxis, we hazard a guess as to the soundness of the 
hernial contents. After strangulation has lasted more than a few hours, 
one surgeon will differ from another in his use of the taxis, partly accord- 
ing to his disposition to take things for granted, and partly according to 
his estimation of the dangers of herniotomy. 

Taxis in Large Hemise and in Children. — ^There are two cases in 
which taxis may bo employed with less reserve. In the large hernias of 
adults, even though strangulation has lasted some days, taxis is not 
unsafe if the symptoms are not acute. For these ruptures are generally 
reducible, and the operation upon them is very perilous. Again, when 
strangulation happens in children, reduction of the hernia takes place 
with so few exceptions, that taxis may bo given a full trial, and may be 
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repeated more than once.* If the symptoms are urgent, blit not of long 
duration, taxis may still he used in children. 

The Force and Duration of Taxis. — The force that may be applied to 
a strangulated hernia should never be considerable, for the tunics of the 
gut undergo changes very early which impair their strength, and as the 
bowel is so placed that it cannot yield to any great extent, it is apt to 
burst under powerful pressure. In most of the recorded and unrecorded 
cases in which serious injury has been done to the hernial contents, the 
taxis has been continued for a length of time. Attempts at reduction 
persisted in for an hour or more on this ground cannot be too severely 
reprehended. If the surgeon is at all skilful, and gives close attention 
to the mode of applying the pressure, five minutes at most will suffice to 
determine whether tlie hernia is reducible. 

The Whole Protrusion must be Reduced. — When taxis is successful, 
the parts go completely back, and the surgeon should not be satisfied if 
anything is left in the sac. A hernia long irreducible may, by the addi- 
tion of a loop of gut, become strangulated, and taxis may effect the 
reduction of this without altering the main body of the swelling. If 
the surgeon, from previous acquaintance with the case, knows that it 
was formerly irreducible, ho may venture to wait to see if the symptoms 
subside. Otherwise he would be unwise to trust the patient’s declaration 
alone as to the former condition of the rupture. Not unfrequently a 
part only of the intestine in a rupture is reduced by taxis, and a surgeon 
has been known to return the contents of a loop instead of the loop 
itself.^2 As a rule, if anything is left in the sac, the operation must 
be proceeded with. It is less dangerous to perform early a needless 
operation than a needful operation late. 

The Dangers of Taxis. — The dangers of taxis are principally three. 
The greatest is, probably, that one, above mentioned, of laceration of the 
gut ; secondly, the return of the still .strangulated honiia with its sac, 
“reduction en masse;” thirdly, as tho fluid in the sac has sometimes a 
putrid odour, and contains septic matters, Verneuil supposed that if this 
fluid entered the abdominal cavity, it would set up a general peritonitis. 
It is difficult, if not impossible, to estimate the amount of damage due 
to the strangulation and to the taxis in cases which come to operation. 
Many surgeons consider the previous taxis one of the principal dangers 

* The rarity of strangulated hernia in children, and the facility of reduction wlien 
it does occur, were noticed by Blegny.*‘* Mr. Holmes observed in 1867 that there had 
been no herniotomy at the Children’s Hospital in thirteen years, and Mr. Marsh in 
1874 recorded the first operation for strangulation at that hospital in twenty-three 
years. The facta noted by Blegny have been, of course, well known to the surgeons 
of the Children’s Hospital, whose practice has established their accuracy. But, if 
one may judge from the number of operations performed on children of late years, 
these facts are not generally known or are lightly regarded. 
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attending the operation. Boyer published some statistics, too meagre 
unfortunately to bo of much value, which bear upon this subject. From 
1834 to 1839 Boyer made long attempts at reduction before operation, 
and lost eight patients and saved one. From 1839 to 1843 much 
limited his use of taxis, and had seven operations with four deaths. 
From 1843 1846 ho almost abandoned taxis, and operated fourteen 

times, with ten recoveries and four deaths. Manec, during the same period, 
always operated without taxis, and in twenty-eight operations had only 
two deaths ( ~ 7. 1 per cent.). This is one of those lamentable indica- 
tions that a surgeon who uses taxis with the most humane intentions, 
is increasing the danger which he is endeavouring to quell. 

Even when reduction of a strangulated hernia can be elFectcd by taxis, 
recovery is by no means invariable, for, as Mr. Bryant has shown, in 
inguinal cases 3.8 per cent., and in femoral cases 10.5 per cent., die after 
successful taxis. The bowel sometimes is so injured that after 
reduction it mortifies, and its contents are poured into tlie peritoneal 
cavity. Streiibel collected forty examples of this accident alone.^^’ 
Probably the safest rule for the employment of taxis would be to use it 
solely in the early hours of strangulation, and only then if the local and 
constitutional state is favourable ; to make the attempt with all gentle- 
ness, and to continue it only for a few miuutes.t 

The Mortality according to the Duration of Strangulation. — The 
reluctance of some medical men, even at the present day, to operate, does 
not depend altogether on constitutional disposition, but is justified in 
some measure by the large mortality whicli still attends herniotomy at 
the hospitals. But it is evident that Hospital Statistics do not present 
the case fairly for the operation. They are derived from cases that have 
passed through several hands, and have necessarily suffered delay. It 
is probable that the statistics of a surgeon who is prepared to operate 
without transferring the patient, would show more correctly the actual 
danger of herniotomy. But unfortunately such figures are seldom to he 
found, and I can only now point to twenty -one operations from the 
private practice of C. Koch of Kurnberg, with 9.5 per cent, of deaths.^^ 
This is far below the death-rate in the hospitals, but it cannot be justly com- 
pared with theirs on account of the small number of cases from which it 
is taken. The Hospital Statistics, however, have been of service over and 
oyer again in showing that the longer the duration of strangulation, the 
greater the mortality. So long ago as 1838, W. King remarked that the 
operation was admitted to be safe in proportion to the shortness of the 

* Frickhoffer quotes 308 femoral cases treated by taxis and therapeutic means 
with a mortality of 14.9 per cent., and 51S inguinal with a mortality of 7.8 per cent.^^ 
t This amounts very nearly to the conclusion at which Mr. Holmes arrived in 
1867, from an analysis of cases at St. George's Hospital.’” 
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interval before its performance.^® The statistics of Frickhbffer and 
others show this in the clearest manner. Frickhoffer collected the cases 
of herniotomy that had occurred in the Duchy of Nassau between 1822 
and 1858, which amounted to 382, and in drawing attention to the 
results, lie observes that the operations were done by no means always 
by a practised surgeon's hand.^® Of those strangulated 

For I day or less 19.4 per cent. died. 

For 2 days 49 „ „ 

For 3 „ 40.9 

For 4 and 5 days 50 

111 Luke's cases, after strangulation 

For 48 hours or less 17.6 per cent. died. 

And after more than 48 hours .... 40 » 

Mr. Warrington Haward-’ also has shown that with strangulation of 
inguinal hernia lasting 

1 day or less 

2 days 

3 n • 

and with strangulation of femoral hernia lasting 

1 day or less 10 per cent. die. 

2 days 25 „ 

3 26.3 

4 and 5 days 33.3 

Mr. Holmes' figures show tliat in inguinal and femoral herniae 
strangulated 

For less than 24 hours 17.7 per cent, die.-- 

And for i day and less than 2 . . . . 27.9 ,, „ 

Since the appearance of the above-quoted publications aseptic surgery 
has come into vogue, and the mortality in recent statistics is somewhat 
less than of old, but the same relative difference is noticed in the death- 
rate according to the duration of strangulation. Reichel has furnished 
tables of cases from 1876 to 1885, and Habs has reported those under 
Professor Hagedorn from 1883 to 1890, all treated aseptically. By 
combining the inguinal and femoral cases of these two authors a total 
of 129 is obtained, which were distributed over the first five days of 
strangulation.* The result is that 

* Dr. R. Habd han published 1 70 cases of herniotomy for strangulation, which 
include 26 of strangulated omentum. This Is such a large proportion of pure omental 
herniee that it awakens some misgiving, and I have excluded these cases from the 
computation in the text. 


16.6 per cent, die, 
4C 

62.5 ,, 
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12.5 per cent, died after i day’s strangulation or less. 

26. 1 „ ,,2 days. 

36.3 „ ..3 »» 

44 M 4 and 5 days. 

In all the lists above given the mortality is more than twice as great 
in the second day of strangulation as in the first.* The facts concerning 
the danger of delay have been long recognised by hospital surgeons, but 
that they have not yet reached all branches of the profession is evident 
from the heavy mortality still attending the operation. The patient who 
dies after twenty-four hours of strangulation, in most cases owes his fate 
to the negligence of his surgeon, and the latter, when he ventures to 
postpone the operation, is accepting a grievous responsibility. 

Mortality of the Operation according to the Age of the Patient.— 
The age of the patient likewise has a manifest effect upon the result 
of the operation. This may be seen in the following summary drawn up 
from Table XXXII., which comprises 1063 cases of inguinal and femoral 
hernia. 


Hospital Cases Operated 

Age. 

Under 5 , . . . 

5-10 

10-20 .... 
20-30 .... 
30-40 .... 
40-50 .... 
50-60 .... 
60-70 .... 

70+ 


UPON FOR Strangulation, 

Death-rate, 
per cent. 

. 25.8 

. 20.8 
. 17.0 

. 20.8 
. 30.3 

. 42.5 

. 48.4 

. . . . 62.0 


Under five years of age the cases are almost altogether male inguinal, 
and the high death-rate during this period, t as well as from ten to twenty 
years, is no doubt due to the hernias being frequently in the tunica vagi- 
nalis, for in such cases strangulation is usually severe. After twenty 
years of age there is a steady increase in the mortality, till towards the 
end of life the chances of recovery are nearly one against two. 

The cases in Table XXXII. have been arranged in two periods of ten 
years each, the first from 1869 to 1878, and the second from 1879 

* The improvement in the death-rate after herniotomy, since the introduction of 
aseptic surgery, has not answered expectation. According to Benno Schmidt, this 
is due to the fact that the field of operation is already septic before herniotomy 
begins.**** 

+ Benno Schmidt collected 64 cases of herniotomy in children with a mortality of 
32.8 per cent. More than half the cases were in the first year, about a quarter in 
the second year, and the remaining quarter between the third and thirteenth yearst 
(Unterleibsbriiche, 1882, p. 175). 
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Decades. The Patients are entered according to their Ages at the time of Operation. 
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1888. This has been done with the intention of showing the improve- 
ment in the death-rate after the introduction of aseptic surgery, which 
was not in universal use before 1879, even after that date some 
surgeons adopted it either not at all or hi. a faint-hearted way, so that all 
the cases in the last decade were not treated asepticall}". The difference 
hi the total death-rate is only 7 xier cent.,* and it is probable that this 
improvement is not all to be ascribed to the effect of asepsis. Benno 
Schmidt has also noted the very slight amelioration due apparently to the 
new plan of treatment, but in opposition to his statement Gussenbauer 
has quoted 160 cases, collected by one of his assistants, treated asepti- 
cally without a death. There must be two factors here concerned, and 
the improvement may be owing to the earlier performance of the opera- 
tion. The statistics of Habs already referred to (18S3-1890) comprise 
162 operations, inguinal and femoral, with a mortality of 15 per cent.®® 
He has included among the number twentj'-six strangulated omental 
hernia 3 , and when these are excluded, the death-rate is 18.4 per cent.t 
All these cases of Hagedorn^s were treated aseptically, but at the same 
time taxis was used sparingly, and the operation was done without delay. 

It may seem superfluous at the x)resent day to dwell so long upon the 
importance of performing the operation early, but no one will deem it 
superfluous who is acquainted with the Hospital Reports, and knows what 
a large proportion of cases come to operation on the second and third 
days, or later.} 

The ox:)eration was regarded for long after its introduction as a last 
resource, and the inventor, Pien-e Franco himself, speaks of using it at 
the end of three days of strangulation if the patient can wait so long.®^ 
Ambrose Pare api^ears to have followed the same practice. Almost 
alone among the earlier writers, Antoine Le Quin expressly warns the 
surgeon not to wait for extremities.®® The natural reluctance of the 
patient to undergo a X)ainful and somewhat lengthy operation, in which, 


* From 1869 to 1S78, there were 397 cases, with a mortality of 41.3 per cent. ; 
and from 1879 to 1888, 666 cases, with a mortality of 34.2 per cent. 

t Reichel records ninety inguinal and femoral hernise treated by operation from 
1876 to 1885, with a death-rate of 30 per cent. Kiiimm also from 1877 to 1889 did 
sixty-one herniotomies with 22.9 per cent, of deaths.^ 

X Among the cases in Table XXXII., from 1877 onwards, the duration of 
strangulation was noted in 121. The operation was done after 


24 hours and less than 48 . . . in 20 cases. 

2 days . . . . . . „ 27 „ 

3 »» 29 

4 »» ....... 20 ,, 

5 »» • ' • • ♦ • »» 10 »» 

6 „ . , . . , • f» 5 

7 >» • • • • • j> 7 j» 

8 », . • • . . • 3 >> 
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if he took Franco’s advice, he also lost his testicle, contributed to delay 
its performance, and thus the teaching of Franco, concurring with the 
wishes of the patient, obtained for the operation a death-rate far above 
its due. Even so late as 1710 Dionis speaks of it in most desponding 
terms as generally fatal. 

Soon afterwards the celebrated surgeons of France adopted and 
taught a less timorous practice, and in all the considerable works on the 
subject at the latter end of the last century the dangers of delay are 
constantly insisted upon. Yet notwithstanding this the surgeon was 
advised to use a number of minor remedies, some of which were 
dangerous, all of which consumed time, before undertaksing herniotomy. 
During tlie first half of this century the same routine treatment pre- 
vailed, and was supported by the authority of Sir Astlcy Cooper and Sir 
William Lawrence.* 

There was one surgeon, however, Mr. John Taunton, contemporary with 
those, who followed a dificrent practice, and had many opportunities of 
testing its value among the patients of the City of London Truss Society, 
which he founded in 1807, His mode of proceeding was described by 
Macilwain in 1845 following terms : — 

“ When a case was [^resented to him, he seems first to have attempted 
the reduction of the hernia by the taxis, in which ho is said to have 
been particularly adroit, and, failing in this, ho immediately proceeded 
to the operation. He then left his patient to repose, lie neither bled 
before nor after the 02:)erati()n. . . . There is no record of cases oxcej)t 
those which were necessarily entered in conformity with the rules of the 
Truss Society as regards those who are relieved by it. At his death this 
record reportedj^l^ty-onc operations, all of which, with one exception, 
had been completely successful.” 

Mr. Kingdoii has told me that Mr. Taunton performed many of 
those operations on the weavers who then formed a large colony in 
Spitalfields. They are a short, lean race of people, particularly subject 
to femoral ruptures. 

Macilwain, who furnished the above record, followed the same practice 
as Mr. Taunton, but little notice appears to liave been taken of the 
testimony of these two surgeons by the profession at large. It has 
now been the rule at some of the London hospitals for many years to 
operate without apprecia))le delay in strangulation, and therefore the mor- 

* Sir Astley Cooper says regarding the time for operating, *‘as soon as bleeding, 
the warm bath, the tobacco clyster, and topical cold have been fairly tried and have 
proved unsnccessfnl,” the operation may be performed (On Abd. Her., 1827, p. 35), 
Lawrence says, “ I wish to impress the surgeon with the propriety of giving, without 
delay, an adequate trial to means of real efficacy’* {Le., taxis, the warm bath, bleed- 
ing, tobacco clyster, cold), ‘‘and of performing the operation as soon as it can be 
clearly perceived that these are unsuccessful ’* (On Ruptures, 5th ed., 1838, p. 174). 
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tality, which is still so considerable, must not bo imputed to the operator. 
In some cases the patient himself is answerable for the delay, but in the 
majority it is to be feared that the practitioner, first called to the case, 
has lacked promptitude. In no province of surgery is the old adage 
more true than in this, that “delay breeds danger.” 

Details of the Operation for Inguinal Hernia. — The operation for 
the relief of strangulated inguinal hernia when the bowel is in a condi- 
tion fit to he returned, will now be considered, and the description will 
necessarily comprise the rules which apply to herniotomy in general 
Afterwards the peculiarities of the operation for femoral and other 
herniae will be studied, as well as tlie difficulties and dangers which 
beset all these operations. As the object of the operation is to return 
the protruded gut, the steps consist (i) in exposing and opening the 
sac, (2) in dividing the stricture, and (3) in returning the strangled parts. 
It will not be necessary to go into the merits of the operation without 
opening the sac. The objections to opening the sac have disappeared 
with the introduction of aseptic surgery, and the danger of doing so is 
now immaterial, whilst the danger of not doing so is as real as ever. 
But the sac should not be opened, if possible, in very large hernioe, and 
it is in these that this operation is now chiefly valuable.* Neither will 
it be necessary to say anything of the aseptic precautions to be observed, 
which are now well known to every student of surgery. 

The instruments needed are a scal]>el and a hernia bistoury, of which 
there is none bettor than that of Sir Astley Cooper, “which is blunt 
not only at the end, but for the next three-eighths of an inch ; it then 
has a cutting edge of about three-quarters of an inch, and is blunt along 
the remainder of its concavity,” Pressure forceps, artery and dissecting 
forceps ; a director with a deep groove, retractors, a needle in handle, 
sterilised fine silk, needles, sponges, dressings and solutions, and a many- 
tailed bandage ; clamps for the bowel (4) or small elastic tubing. 

In all operations, but especially in this one, it is requisite that the 
patient should be exposed to cold as little as possible, and therefore the 
trunk and lower extremities should be well protected beforehand by 
blankets, but not so as to obscure the field of operation. The bladder 
must be emptied and the surface shaved. When the patient is suffering 
from prostration and abundant faecal vomiting, it has been proposed 
that the stomach should be emptied and washed out. This appears to 
have been sugge.sted by Sonnenburg,^^ and has been practised and 
strongly recommended by Mr. Treves.^- It has lately been advocated 
by Mr. Hulke and others. It is immaterial, according to Mr. Treves, 
whether the washing out is done before or after the operation, so long 

* Both Pierre Franco and Pard, after dividing the tiesues about the neck of the 
aac, used to try reduction before proceeding to expose the gut. 
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as the patient is still under the aniesthetic. It might be supposed 
that a patient in a state of prostration would not be benefited by any 
measure which prolonged the operation or added to the shock, but Mr. 
Treves has observed that the ‘‘shock has been distinctly modified by 
flushing the stomach with warm or hot water.” In certain cases when 
a patient is under chloroform, the fluid contents of the stomach keep 
pouring from the mouth, and it is in such as^these that washing out the 
stomach may bo advantageous. Mr. Treves finds the syphon irrigator 
the best, and uses water at a temperature of 100°. 

The First Incision which <livides the skin and subcutaneous tissues 
should be in line with the long axis of the tumour, and should begin a 
little above its highest point. This precaution, whereby the external 
oblique aponeurosis is exposed, is needful, as it makes clear the anatomical 
position of the neck of the sac, and informs the surgeon as to }jis true 
depth in the early part of the operation. The first incision may be 
made either with a free liand or by raising up a transverse fold of skin 
across the upper part of the swelling, the assistant holding one end of 
the fold and the operator the other, which can be instantly divided by 
introducing the knife through the fold with its back to the hernia 
and cutting towards the surface. This incision was recommended by 
Scultetus,'^^ and was frequently used before the days of chloroform on 
account of its rapidity. It has also the advantage of dividing no more 
than the skin, subcutaneous tissue, and dartos. It is still of service 
when the surgeon is not quite sure of his hand, or when his nerves are 
not quite steady. The incision should be carried downwards to tlie end 
of the hernia, if that is of small or moderate size, but in large lierniae it 
is not desirable to make an incision of such great extent. Any bleeding 
vessels should be caught in pressure forceps in order to keep the field of 
operation clear. In a bubonocele the aponeurosis of tlie external oblique 
is next divided, but in a scrotal hernia it may not be necessary to do 
this. A part of the spermatic cord sometimes runs down the front of 
the tumour, and therefore the first cut in a scrotal hernia does not go 
deeper than the subcutaneou.s tissue. 

The incision must be continued in the same line through the deeper 
layers, care being taken to avoid the vas deferens, if present, till the sac 
is reached. The different coverings described by the anatomist are 
seldom recognised, but the cremasteric fascia is often conspicuous, 
Tbere is no constant relation between the age or size of the rupture and 
the thickness of its coverings, and therefore it is well to divide the 
layers, which are sometimes very numerous, carefully. All these incisions 
should be carried from end to end of the superficial one. 

Opening of the Sac. — ^As the sac is approached, its surface has often, 
though not invariably, a greyish blue colour, like that of a denuded 
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varicose vein. The knife should be held with the blade horizontal, and 
the tissues be picked up in small portions with the dissecting forceps, 
and cut parallel to, not towards, the surface of the sac. There is little 
difficulty ill arriving at the sac when it contains fluid and is not very 
small, for the sense of fluctuation assures us of its presence, and we have 
only to cut steadily on till Ave see it escape. If the sac is very tense, 
it is fluid that makes it so, ^nd there is no dilemma in these cases.* If 
the sac is not tense, Avhether it contain fluid or not, we can take up a 
piece between the linger and thumb and can feel it slide on the surface 
of the hernial contents. A small piece can then be taken up in forceps 
and cut with the knife on the flat. If no fluid is present, a director can 
yet be passed into the opening and be moved freely round the cavity. 
Furthermore, if the opening is enlarged, the congested bowel is seen 
within, when there can bo no longer any doubt. 

The gliding of the sac over the parts contained and the detection of 
fluid are the two principal means by which Ave discover the vicinity of 
the sac. In rare cases the bowel is applied to tlie inner surface of the 
sac, and united Avith it by soft adhesions. By cutting carefully small 
openings at a time the cavity is reached, and the coloured boAvel is seen 
through the minute aperture. LaAvrenco observes that ‘‘if the division 
of the exterior investment should lead the surgeon to suppose that he 
has cut into the true hernial sac, he will be undeceived on finding that 
the director will not enter the cavity.'^ ]\Ir. Jacobson and Mr. Treves 
direct that any doubtful layer should be dra^vn gentl}" down, and its 
continuity Avith the structures of the abdomen and thigh traced above 
and beloAV, as can be done Avitli the previous layers, for thus it is seen 
that the sac is not yet readied. Rigaud recommended, when in doubt 
Avhether it is the boAvel that has been exposed, or only the sac, to shave 
off a little piece from the surface. If it is bowel, the bleeding is 
altogether out of proportion to the .size of the Avound.'^^ 

The Division of the Stricture. — When the sac is opened, there is no 
difficulty in recognising the omentum or intestine if the incision is free. 
These contents should he gently examined before proceeding to the next 
step — the division of the stricture. The cause of irreducibility, in rare 
instances, is in the coverings of the sac ; and Avhen this happens, the 
incision Avhich exposed the bowel at the same time liberated the stric- 
ture. More commonly, though still rarely, the stricture is at the external 
ring, especially in children ; and this can ea^sily be divided if it has been 
brought well into vieAv, either on a director or Avith a free hand. If, as 
is most usually the case, the stricture is at the neck of the sac, or inner 
ring, more circumspection is needed. 

* The fluid in the sac is sornetimes under considerable pressure, as is manifest from 
the force with which it escapes. Dionis says, he had seen it fly up to the bed’s tester. 
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The incision in the sac should admit of the left index finger being 
passed up to tlie seat of stricture, which must be defined by the finger- 
tip or nail. The hernia bistoury, which has a blunt extremity, is then 
carried along the finger flatwise till the stricture is reached. The finger 
must keep tlie bowel or omentum away from the knife whilst it is 
pushed carefully, in the vsame position, through the stricture; and when 
it has gone so far that its cutting edge has just reached the abdominal 
side of the orifice, the knife is turned, and the resisting ring divided to 
the extent of quarter to half an inch directly upwanls. This act is 
facilitated, if the edges of the sac near its upper part are drawn down 
with artery forceps by the assistant. If the hernia is in a portion of 
the processus vaginalis, the stricture is apt to bo very tight, and much 
patience and dexterity may be needed to insinuate the knife into the 
opening, and to make ilje incision without wounding the viscera. It 
is not always known at an operation Avhether the hernia is oblique 
or direct, and therefore, to avoid the risk of wounding the epigastric 
artery, tlie rule of cutting upwards, parallel with the middle line, was 
laid down and conclusively established by IVnib, Astley Cooper, kScarpa, 
and Lawrence. 

Wound of the Epiga,stric Artery. — The incision should not be larger 
than is just necessary to free the parts, for though the e|:>igasti*ic artery 
is very seldom injured, it has not always escaped. 8everal instances are 
on record of division of this vessel wlien the direction of the cut has 
been oblique instead of directly upwards.* Hut even when the incision 
has been correctly made, it appears to be |>ossible to reach this artery, for 
it was accidentally <livided in 1887 at 8t. Thomas's Hospital in a man 
who was undergoing inguinal herniotomy. Very free bleeding occurred 
at once, whereupon the wound was enlarged upwards, and both ends of 
the vessel were ligatured. The epigastric generally skirts the inner 
side of the internal abdominal ring, so as to be quite out of the way of 
the surgeon’s knife in the vast majority of cases, when tliis is directed 
upwards. A curious deviation from its usual course was noticed by 
Velpeau, who found the artery, as it passed the neck of the sac, tending 
so much outwards that it formed a sort of half circle, whose upper 
extremity might have been endangered in the operation.-*^ f 

Examination of the Strictured Parts. — After the stricture has been 
relieved, the finger or director should be used to enlarge the opening. 

* In some of these cases, which appear to be genuine, this large vessel has been 
severed, and yet there has been no subsequent haemorrhage. Lawrence refers to 
such cases, and one is recorded bv Paul in which the surgeon, when dealing with a 
direct hernia, cut obliquely outwards and nearly half divided the epigastric. The 
woman died, but there was no bleeding.^® 

f Lawrence cites two instances of wound of the cremastei’ic branch of the epigastric 
artery, followed by free bleeding. 
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The next step is a very important one, and consists in drawing down 
and examining the parts that have suffered constriction.* So many 
have perished from the surgeon disregard of this rule, that it can never 
be neglected with safety. Within the last few years, a young man, 
whose hernia had been strangulated only five hours, was operated upon 
at St. Thomas’s Tfospital. After division of the stricture, reduction was 
attempted without inspection of the line of constriction. Faecal matters 
were seep coming from the neck of the sac, and when the bowel was 
drawn out, an opening in it was found involving one-half of the cir- 
cumference. Even so great an operator as Sir William Fergusson lost a 
life in exactly the same way, by reducing the gut without drawing it 
down."*® It is not sufficient to examine one end only of the loop ; both 
should be seen, because the lower end is sometimes ulcerated. I have 
seen a loop returned whose upper end was sound, and when the down- 
rush of intestinal contents came, the lower end burst at the line of 
stricture, and caused fatal extravasation. 

Treatment of the Omentum. — After the surgeon has satisfied himself 
as to the state of the parts, he may proceed to deal with the omentum, 
when any is present. The omentum, in whatever condition it may be, 
is best taken a'way. If it is unsound, it must be taken away, and, even 
though it may be sound, its removal can do no harm, aiid makes certain 
that it can never again form the contents of a hernia. If it is in small 
quantity, with a narrow neck, it may be tied in a single fine silk ligature 
after it has been gently drawn down as far as it Avill come. If it is in 
large quantity, it is better to tie it in sections, so that it may spread out 
when it returns to the abdomen. It will also be remembered that, by 
making the ligature in one piece, a portion of bowel, hidden in the mass, 
has been accidentally tied and divided (page 112). The omentum is cut 
through about a quarter of an inch below tlie ligatures, and the stump 
is carefully looked over lest some vessel should have escaped from control 
or been torn during the manipulation above the ligature.! 

Treatment of the Bowel. — The bowel is almost iiivarialjly beneath 
the omentum, and presents itself in one of four states — congested, in- 
flamed, ulcerated, or gangrenous. There is no question about the fitness 

* Mr. Bryant found that in nine-tenths of the cases of hernia (88), the ileum is 
the portion of bowel strangulated, and in three-fourths of these it is part of the last 
two feet. (Guy’s Hosp, Rep., 1856, vol. ii. p. 84.) 

! Desmoulin tied a piece of omentum in two parts with a double thread and cut 
it off. Bleeding took place from the stump, and the point was ligatured with 
catgut. In the evening bleeding occurred under the dressings. Sickness continued, 
and the patient died on the sixth day. Bleeding had taken place into the abdominal 
cavity from a vessel above the ligature.^® A similar case occurred at St. Thomas’s 
Hospital in 1887, where the incision at the operation was extended upwards for three 
Inches, the stump of omentum pulled down, and an artery above the ligature found 
bleeding. 
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of the bowel for reduction when it is congested and the colour is not 
very deep. If it is black it must not be returned, but when it is deeply 
congested, yet not altogether black, the question of reduction is more 
difficult to determine. Cases were referred to in Chapter XXXV. in 
which a portion of bowel almost black had been known to recover, but 
this is a very exceptional occurrence. 

When bowel strongly congested is returned, it is seldom that wo are 
able to distinguish the disturbances which it is apt to excite, from those 
already caused by the strangulation before ojDeration. But in some cases 
the return of very dark gut, even though the surface is still lustrous, is 
followed by gangrene, perforation, or peritonitis. There were twelve of 
the cases in Table XXXII. in which the bowel was stated to be ‘‘ deeply 
congested, “dark,’’ “blackish,” and it was found at varying intervals 
after reduction perforated in five cases, gangrenous or slougliing in five, 
and in two cases peritonitis was set up. Eleven of these persons died, 
and one recovered. Burow returned a loop blackish brown in colour, but 
the peritoneal tunic appeared sound. After thirty-six hours a “ colossal ” 
mass of faeces escaped by the wound, an artificial anus spontaneously 
formed, and the patient ultimately recovered. It is evidently very 
dangerous to return an intestine whose colour approaches nearly to 
black, and though it is true, as Aston Key said, that the abdominal 
cavity is the place where the injured bowel will bo most likely to bo 
repaired, yet it may do so much mischief there that it is probably safer 
to leave it in the sac. T will furthermore hazard the conjecture that the 
greater the length of the suspected bowel, the greater tlie danger of 
reduction. The temporary residence of the bowel in tlie sac is not in 
itself hurtful, for many hundred ruptures have the intestine down for 
days and weeks without evil consequences. If the stricture is freely 
divided, which is essential when the bowel is to remain in the sac, there 
can be little objection to leaving it there. In cases in which this ques- 
tion arises, the strangulation has generally been severe, and the patient 
may die of its effects, but the fatal termination cannot justly bo attributed 
to the position of the bowel in the sac. According to the state of the 
intestine, as regards the probability of its recovery, the sac will either 
be closed by sutures throughout, or space will be left for a drainage tube 
which may be placed nearly in contact with its lower end. 

When the Bowel shows signs of Inflammation of the serous coat, it 
might be feared that a general peritonitis would be set up, if it were 
returned to the abdomen, but the inflammation proceeding from this 
source. is usually local, and of the adhesive kind.* Inflamed bowel, 

* Mr. Holmes noted seventeen cases in which the gut was visibly inflamed. Five 
of these died of gangrene after reduction. In none of the rest did a fatal peritonitis 
follow reduction.^^ 
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therefore, if not too dark in colour, should ho gently sponged and 
irrigated with an antiseptic solution and returned. 

The case of ulcerated or gangrenous bowel will be considered later. 

Reduction of the Gut. — To return tlie gut, the surgeon is generally 
directed to put back first that which came out last, but as there is no 
certainty, when a single loop is down, as to what part came out last, 
Petit varied tlie formula by saying, put back first that part which yields 
most readily.^- The bowel is taken gently between the thumb and 
fingers a short distance from the ring, and small portions of it, i to 2 
inches in length, are returned at a time. If there is difficulty, one end 
of the loop may be drawn out a little more, and an attempt be made by 
compressing the intestine to empty it of its contents, when reduction is 
likely to follow. Some surgeons approve of pricking the intestine to let 
out the gas and reduce its bulk, when there is difficulty in reduction. 
This is not necessary if tlie stricture has been sufficiently divided. The 
same proceeding for returning the hernia is effectual whether much or 
little bowel has descended. 

Complete Reduction must be effected. — The stump of the omentum 
is returned after the intestine, and the finger should always follow 
the parts itito the abdomen to make sure that they have really entered 
that cavity. By neglect of this precaution some serious accidents 
have happened. One of the forms of “ reduction en masse ’’ may be 
overlooked, or the hernia may be interstitial and the bowel have been 
merely driven into the abdominal portion of the sac, or it may still 
be held by an internal band, or it may have passed througli a hole 
in the omentum and be still strangulated. If the finger is able to feel 
the back of tlie symphysis pubis and the border of the true pelvis, 
there is little doubt that the parts are in their proper cavity. After 
the viscera have been replaced, one or other of the operations for the 
so-called radical cure of hernia may he undertaken if the patient is in 
a condition to bear it. The Avound is then closed with sutures, unless 
this is forbidden by the state of the gut, and no drain need be used, if 
tlie parts are sound and aseptic. 

The Operation for Femoral Hernia. — A femoral rupture as it enlarges 
tends more and more outwards in most cases, and therefore the incision, 
which should be over the crural canal and ring, is made vertically along 
the inner part of the swelling. It should begin half an inch to an inch 
above Poupart^s ligament in order that that structure may be clearly 
exposed near the neck of the sac. The skin and subcutaneous fat are 
first divided. After cutting through the deep fascia, the sac in its cover- 
ings can generally be isolated, shelled out, as Busch said, from the 
surrounding parts quite up to PouparPs ligament, and this it is more 
convenient to do at this stage than later in the operation. The layers 
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still enclosing the sac liave now to be divided, and before coining down 
to it a layer of fat (subperitoneal) is often met with wliich tells of its 
close vicinity. As small femoral hernise oftentimes do not contain fluid, 
the sac must be opened cautiously in the manner described for inguinal 
hernia. 

The sac sliould be sjdit from end to end, and the neck at the inner 
side carefully inspected. Tins often lies so deeply tliat it is liardly 
possible to see it without drawing aside the bowel to a dangerous extent. 
The left index finger is to be used to examine the stricture, and the 
bistoury passed along it, as before described, whilst the bowel at the 
same time is shielded. Tlie bistoury should be carried past the stricture 
only just so far as to get beyond it, and the division should be made 
inwards, ^ or inwards and slightly upwards through (limbernat’s liga- 
ment. To obviate the danger of wounding an aberrant obturator artery, 
Scarpa recommended that Gimbernat’s ligament sliould- not be divided, 
but notched in several places to a limited extent ; this is the “ di^bride- 
monts multiples of Vidal de Cassis. This method appears to require 
a certain shifting of the knife whilst it is in contact with tlie bowel 
which is undesirable, wliilst the danger which it is intended to avert, 
is rarely encountered, Verpillat (1834) suggested making the incision 
directly downwards into the “ligament of the piihes ” at the ileo-pectineal 
line (sec page 74). This would be a distinctly dangerous proceeding, 
because the obturator artery not unfrequontly arises from tlie epigastric, 
and in turning over the border of the pelvis might he wounded by cutting 
downwards, and it is obvious that tlie vessel would he dilhcult to follow 
and to secure when pursuing this course. Hyrtl, and afterwards Busch, 
recommended making the cut by pressing, not drawi!ig, the bistoury 
against Gimliernat’s ligament. The resisting ligament parts before the 
knife, whilst tlie clastic, movable artery is [>ushed before it. Busch 
thought this all the more likely to succeed if the cut were made from 
the svqierficial to the deep surface of the ligament. 

The succeeding steps of the operation do not differ from those already 
(fescribed for inguinal liernia, and need not be retraced. 

The Operation for Umbilical Hernia. — Tlie operation for uinliilical 
hernia is so fatal that if the swelling is large and the symptoms of short 
duiution, an attempt may he made to return the parts, without opening 
the sac, after tlie aperture in tlie linea alba lias been enlaiged. For tliis 
purpose a yertical incision about three indies in lengtli is made in the 
middle line at the upper edge of the tumour, and care must be used not 
to cut into the sac unawares, as its coverings are often very thin and 
intimately adherent to its serous lining. When tlie linea alba is exposed, 
the aperture in it should be enlarged directly upwards. Some have 
advised making the incision at the lower part of the hernia in order to 
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avoid the umbilical vein, which in very rare instances remains patent. 
The danger of wounding the vein is not worth consideration, but the 
operation performed at the lower margin of tlie hernia is difficult on 
account of the tendency of these ruptures to increase in a downward 
direction. If the sac must be opened, the omentum will probably be 
found adherent to it in several parts, or this structure may completely 
envelop the intestine. The subjects in wliom herniotomy at the navel 
is done, are not well fitted for operation, and the omentum should there- 
fore, if in good condition, be reduced rather than removed. If left in 
the sac it is likely to slough. 

There is sometimes miicli difficulty in reducing the bowel because the 
soft abdominal wall yields before the pressure of taxis. Rbser, there- 
fore, suggested that tlio borders of the mouth of the sac should be held 
forward by blunt hooks in the hands of the assistant whilst the surgeon 
returns the intestine. If the patient can bear it, a radical operation 
can afterwards be performed and the wound closed. 

The Operation for Obturator Hernia. — The operation for strangulated 
obturator rupture whicli has been most popular up to the present time, 
is that which was described in detail in 1812 by Ilippolyte Cloquet* 
A longitudinal incision is made in the upper part of Scarpa^s triangle 
internal to the femoral vein, and the tissues are divided till the 
pectineus muscle is exposed. By now raising the knee and slightly 
rotating the thigh outwards, it is not difficult to separate the inner 
border of the pectineus from the outer border of tlie adductor longus. 
When these muscles are drawn asunder, the tumour presents itself in 
front of the obturator externus and adductor brevis muscles.! 

The bowel is seldoin adherent to the sac, and little difficulty has ever 
been experienced in reducing it. Several surgeons have been able to 
enlarge the obturator canal with the finger sufficiently to permit of 
reduction. When, however, the margin of the obturator opening or the 
neck of the sac requires division, and this may be deemed the safer 
course, some embarrassment may be occasioned by the irregularity in 
the position of the nerve and vessels before referred to. M. Tr(2}Iat 
gives excellent advice on this matter, though in so deep a wound it may 
not be always practicable to follow it. He recommends that the vessels 
should be defined by dissection, and that the stricture sliould be divided 
at a part remote from them. If the vessels cannot be seen, they would run 
the smallest chance of injury by making the cut downwards and inwards. 

There is perhaps no variety of hernia in which it is so important that 

* An operation was performed in the last century by G. Arnaud on a young lady 
under the care of Malaval. There is some doubt as to the nature of the hernia an<l 
the steps of the operation. 

f This operation was first successfully performed by Obrd in 1851. 
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the surgeon should obtain a full view of the bowel as in this, for the 
strangulation is generally of long duration and of great severity. Even 
in operation cases it averages 7.3 days, and the gut suffers gangrene or 
ulceration in at least 38 per cent. But the operation, just described, 
does not enable the surgeon to examine the condition of the intestine 
with freedom, and cannot, therefore, be considered a prudent measure, 
unless the symptoms are mild and quite recent. 

It wtis thought so difficult in the last century to reach the obturator 
foramen from the thigh, that Martini proposed to open the abdomen 
above the pubes in the middle line, and thus disengage the intestine.'*^'^ 
This operation was again recommended in 1842 by Aug. Berard,**'* and 
was performed by Hilton in 1848 on a case in which the diagnosis 
was not established till the abdomen was opened. It was again 
performed in 1884 by Mr. Godlee. A writer in the Gazette des 
Hopitaux for 1844,^^ wliilst commenting upon a case which had died 
in the Salpetriere, suggested that the abdomen should be entered 
above Poupart’s ligament. The incision would be the same as for liga- 
ture of the external iliac artery, except that the peritoneum would be 
divided along with the other layers. It may bo questioned Avhether 
an incision through the lower part of the linea semilunaris would not 
bring the foramen more clearly into view than any of those preceding. 
Through tliis incision the surgeon would probably be better able to 
make the maiiipulations needful for enlarging the neck of the sac or 
withdrawing the bowel, than from the opening in the middle line. And 
in giving facilities for other procedures which may be necessary when 
the intestine is gangrenous or ulcerated, this operation seems at least 
equal, if not superior, to that in the middle line. 

The Operation for Ventral and other Herniae. — It will not be 
necessary to describe the operation for ventral lierniic, which is done 
after the same manner as that for umbilical hernia. As regards the 
rarer forms of hernia, the mode of dealing with them Avlien strangulated, 
has already been referred to in the First Part of this work. 

The Frequency of the Occurrence of Strangulation among the 
Buptured in general cannot bo determined, but the frequency among 
them of strangulation that requires operation can be arrived at approxi- 
mately. In Table XXXII. the inguinal and femoral herniotomies of 
the second decade, 1879 to 1888, show a proportion of one death to r.92 
recoveries ; and among the cases in Tables I. and II. the number of 
recoveries after herniotomy was 225. Hence the number of persons who 
died after herniotomy corresponding to a total of 21,116 persons with 
groin ruptures can be calculated (=117). Therefore the proportion of 
herniotomies among those with groin ruptures is 1.6 per cent., and the 
death-rate .5 per cent. 
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Relative Frequence of the Operation in Groin Ruptures in the Two 
Sexes. — Again, as the mortality in inguinal and femoral heraia after 
operation is nearly the same when large numbers are taken (Table 
XXXII.), the relative frequency of herniotomy may be roughly estimated 
by comparing the numbers of patients who have recovered with the 
respective totals in Tables L and IL* The result is that 

.5 per cent, of male inguinal siilfered operation. 

5.2 ,, ,, femoral ,, ,, 

.16 ,, of female inguinal ,, ,, 

8. 1 „ „ femoral ,, ,, 

Here is seen the large proi)ortion of herniotomies, that is, the greater 
tendency to strangulation in femoral hernia in both sexes, and the slight 
disposition to this accident in inguinal hernia, especially in the female. 
The relative frequency of the operation may be deduced from Table 
XXXTT. as follows. Among 100 operations are — 


Per cent. 

Male inguinal 37.5 

Female ,, 4.8 

Male femoral 7.9 

Female ,, 49.5 


The mortality for the whole period comprised by Table XXXII. is 
37.2 per cent, for inguinal and 36.6 for femoral herniotomy. Tlie 
mortality in the two decades taken separately is as follows : — 

First Decade, Second Dccado, 
lier cent. percent. 

Male inguinal ... . 40.2 35.6 

Female femoral . . .40.6 35.1 

The umbilical liernim which were operated upon at St. r)artholoinew\s 
Hospital from 1869 to 1890 amounted to 44, of wdiich 37 were in 
females, and 7 in males. Of these 22 died, which gives a death-rate of 
53.6 per cent. 

Causes of Death after Herniotomy. — Several factors concur to make 
the patient ill in strangulated hernia, and it is therefore difficult to 
state precisely in a tabular form the causes of death. The constriction 
of the intestine produces sooner or later more or less of that prostration, 
so often alluded to, which of itself is frequently fatal. The patient suffers 
in addition from obstruction to the passage of the intestinal contents, 
whose effects increase the depression under which he is labouring, and 
diminish his strength. The injury at the site of the stricture may 

* Among the cases in Table L, 100 inguinal and 24 femoral had recovered 
after operation ; and in Table II., 3 inguinal and 98 femoral had recovered after 
operation. 
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cause, without otlier lesion, a peritonitis, which intensifies or ushers in 
the prostration. The bowel may ulcerate and pour its contents into the 
abdomen, or after reduction it may mortify, and in both these instances 
peritonitis may be set up. And gangrene of the intestine within or 
without the abdomen may prove fatal without appreciable signs of peri- 
tonitis, or may terminate in artificial anus, and produce death by exhaus- 
tion. Thus it is seen that more than one fatal lesion may occur in the 
same person, and his death may be due to one or to a combination of all 
of them. And therefore a Table of Mortality constructed with every 
possible care gives but a vague and imperfect notion of the causes of 
death after herniotomy.* 

The signs of peritonitis are present in a majority of fatal cases, and 
many deaths attributed to gangrene and perforation often come about 
from this cause. Next in frequency is prostration, which may accom- 
pany any of the obvious lesions, or be by itself the only explanation of 
the death. Tlie cases of exhaustion mentioned in the Table were those 
who survived the operation for some time. It is not rare for the patient 
to be afflicted with diarrhoea after reduction of the gut, whicli may 
increase his depression or give rise to it. Huch cases have been entered 
in the Table here given under the heading of exliaustion or collapse. 

Septicaemia or pyaemia is rarely noted as a cause of death. Inflamma- 
tion of the lungs and air-passages is not infreciucnt, but this likewise not 
seldom occurs when gangrene or peritonitis is presf3nt. The intercurrent 
diseases at the end of the Table have no obvious relation with the stran- 
gulation or the wound except the case of tetanus. 
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CHAPTER XXXIX. 

ON THE DIFFICULTIES OP HERNIOTOMY AND THE TREAT- 
MENT OF LESIONS OF THE BOWEL. 

Difficulties in reaching the Sac. — The ililticulties which may occur 
(luring the operation of herniotomy are of various kinds, and those will 
first he considered Avhich present themselves whilst the incision is being 
carried dowji to the sac. 

A layer of lyni[)hatic glands of km intervenes between tJie skin and 
the sac in femoral licrnia, and may lie of consith^rable thickness, tis was 
before mentioned (]). 169), ])iit tlu'y m^ed not (3ause any embarrassment, 
as tlieir charac.ters are well marked and sufficiently well known. The 
sub[)eritoneal fat scjiiietimes lies in a compact mass over the sac, and may 
be covered ])y such a distinct membrane that when this is divided, the 
fat may be mistaken for omentum. The error is all the more pardonable 
as tlie fat is occasionally traversed by rather large veins wliicli increase 
its resemblance to that structure. If it w(?re omentum, no harm 
Avoiild be done by dividing it, and the surgeon has only to cut on- 
wards and he Avill (expose either the bowel or the sac. Moreover, 
this practice cannot be lightly disregarded, for in tAVO at least of the 
cases in Table XXXII. the ])atient died because tin? sul)p(?rik^neal fat, 
concealing the sac, Avas takcui for omemtum, jind Avas puslied back into the 
abdomen with the boAvel still in tlie grasp of the stricture (reduction 
en masse). In a Avoman Avith femoral hernia under Phillij)s, a tumour 
like omentum about the size of an (\gg a\ as exposed. It Avas invested by 
a membrane, thought to be the sac, and Avhen this Avas divided the mass 
was seen to be very vascular, Avith a large numl)er of veins on its surface 
“ so tortuous as to seem varicose.” The tumour was turned up, but as 
no intestine Avas under it, the ring Avas enlarged, and it Avas reduced. 
After death a piece of gut Avas found in the centre of the fatty mass. 
The sac Avas closely united to the fat on one side, aivl to the boAvel on 
the oth(n\^ 

After prolonged taxis, a sero-sanguinolent fluid may be found between 
the sac and the subperitoneal fatty layer, and as this fluid much resembles 
that in a hernial sac, some doubt arises Avliether the serous cavity has 
not been opened. If the fatty tissue is divided from end to end of the 
Avound, the difference betAveen an unopened sac and intestine Avill pro- 
bably be at once appar^ent. Instances of this anomaly are generally found 
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with fcTiioral hernia, but Jobert quotes a case from Richerand of serosity 
between the tunics of the scrotum as well as in the sac.^ The protrusion 
of a now sac into an old one which contains fluid (p, 92) occurs usually 
in femoral hernia, but there is not much likelihood tliat the true sac 
\vdll be mistaken for intestine, if its line of attachment to the wall of the 
outer cavity is carefully traced, and if it is pinched up so as to glide over 
the underlying intestine. 

Other* Cysts occur wliich appear to be offsets from the sac itself, and 
either communicate with tliat cavity by a canal of variable dimensions, 
or are attached to its wall by a solid fibrous cord.^^ Sometimes one or 
more diverticula project from tlie sac. Neither these cysts nor pouches 
proceeding from the sac give rise to any difthmlty, but it is far other- 
wise witli those cysts anterior to the sac which are of uncertain origin. 
They were noticed by 8ir Charles Bell, who likened them to hydatid 
cysts. ' Th(\y may he single, and form a large cavity, containing ii thin, 
clear, faintly yellow fluid, in front of the hernia,'^ or they may h(i multiple. 
Stafford describes two such cysts, one apparently external, and one in- 
ternal to the suhperitoneal fatty layer hut a still more remarkable 
instance occurred in the ])ractieo? of^fr. During the operation 

for a sfl^angulated femoral hernia in a woman, let. 40, a ‘glistening 
membranous bag came into view.’ The stricture was divided Avithout 
opening tlie sac, but rediaction could not he effected. The membranous 
hag was opened, and serum escaped. The iiitijrior was a smooth-lined 
cavity ‘ whose posterior wall was convex, tense, elastic ; in some parts 
blue and thin, in others glistening, white and tendinous.’ It was over- 
run by a net of large veins. At first sight this resembled an ovarian 
cyst, hut on tracing its convex surface, it seemed everywhere adherent at 
the periphery. It was opened, and a few draclims of clear serum were let 
out. In the floor of this second cyst a third, still deeper and distinctly 
limited, sacedform space was discovijred whicli also contained serum. 
Tlirougli the ]>osterior wall of this third cyst a small globular body aliout 
the size of a grape was felt, which proved to he the true sac. The 
difficulty in reaching the bowel in cases of Infantile Hernia has already 
been explained in Chapter XIII. 

Fluid from the Abdomen escaping at the Wound. — The various con- 
ditions of the fluid contained in the sac have already been sufficiently con- 
sidered (Chap. XXXV.). In rare cases it happens that a small quantity 
is found in the sac, whilst a large quantity flows from the beUy on reduc- 
tion. Baron Liirrey described a case of this kind in which, as he was 
withdrawing his finger after returning the bowel, a stream of reddish 
fluid poured over his hand and arm and spirted on some of the assistants. 
One and a half litres flowed away at once, and during the first twenty- 
four hours the fluid soaked the dressings, the ijatieiit, and the l^ed. 
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This was thought to be an ascites with a strangulated hernia, and the 
woman recovered of both diseases at the same time.^ In other cases the 
fluid appears to be an inflammatory effusion. 

Adhesion of the Oontents to the Sac Wall. — It may hapi>en excep- 
tionally that the intestine under the incision is so closely adherent to 
the sac wall that no distinction can be discovered between theyn, and 
the bowel is opened unawares. Despres quotes a case in which Boyer 
(de Joinville) opened a hernia cutting through skin, sac, omentum, and 
intestine which formed such adherent and thin layers that the cavity 
of the intestine was incised.'^ It is obvious that the difficulty in such a 
case is very great, and I have seen a sui'geon, constantly in the liabit of 
operating, cut into the bowel, thus circumstanced, in mistake for the 
sac. This accident happened even to Baron lJupuytren. Some few 
of the herniso of the crecum and ascending colon are uncovered/Sby 
peritoneum anteriorly, so that it would be prudent in a largo Jiernia, 
when many layers have been divided without finding the sac, to renew 
the exploration towards the inner side of the hernia where peritoneum, 
if present, is most lik(dy to he found. A cas(*, nnuarkahle in many 
respects, was reported by Mr. W. H. Bennett, in which lie incised the 
coverings of a scjrotal hernia, ‘‘and ultimately exposed a somewhat tense 
tumour, obviously containing fluid, which at first sight seemed likely t(> 
be the sac of the rupture, although it had not the appearance of such as 
commonly seen. Upbn piiudiing up this apparent sac, there could be 
felt inside it a mass which slipped away from between the fingers, pre- 
cisely as a tense knuckle of gut often does \^en felt in this manner 
inside a not very greatly distended sac.^^ Mr. Bennett was fully aware 
that it was possibly the bowel itself with which he had to deal. This 
“ apparent sac ” was cautiously opened, and a quantity of clear watery 
fluid escaped. The fluid proved to be the secretion from an (*mpty 
cfficum which had been strangulated at the internal ring, and (contained 
an intussusception of the ileum through the ileo-csecal valve.^* 

Before leaving the difficulties in recognising the sac, I may quote once 
more from Professor Albert a case from Liiihart that exemplifies very 
well the deceptions to which we are now and then subject. A man 
with an old right scrohil hernia, after drinking a quantity of beer, was 
ejected from the public-house. He fell, and was taken to the hospital 
in Vienna. He presented most severe symptoms of strangulation, and 
the operation was therefore proceeded with. An opening was miide into 
what was taken for the sac, and this was found to contain faecal matters. 
The surgeon passed his finger far up the cavity and felt the ileo-caecal 
valve. He therefore supposed that he had cut into a aacless (;secum. 
After death it was demonstrated that he had entered the true hernial 
sac. At the upper part of it was a portion of intestine which had burst, 

2 B 
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and it was the opening in the torn intestine which had been mistaken 
for the ileo*caecal valve.^® In Mr. Bennett's case above quoted, it was 
noticed that when the coiiteiits of the caecum escaped, its walls were 
seen to contract actively, and this would no doubt be a constant dis^ 
tinctioii between the bowel and some other cavity, unless the former had 
been so distended or otherwise injured as to be temporarily paralysed. 

If there is uncertainty as to whether the sac has been reached, it 
generally only exists so long as the sac is unopened. Probably Maison- 
neuve’s dictum is in most cases true, “ If you are doubtful whether you 
have opened the sac, you may be sure that you have not opened it." 

Wound of an Artery by the Division of the Stricture. — The 
wounding of a vessel during the division of the stricture in oblique 
hernia has been already considered, and needs no further comment. 
The ei)igastric artery is exposed to some danger in direct hernia when 
the incision is carried directly upwards, but few instances are to be 
found of this accident. When bleeding occurs from this cause in 
oblique or direct liernia, the incision must be enlarged upwards and 
both ends of the wounded vessel secured. 

In femoral hernia an abnormal origin of the obturator artery places 
the vessel sometimes at the inner side of the neck of the sac, where it 
is liable to. injury.* The observations of Cloquet and Quain have 
shown that this vessel arises from the external iliac by a common trunk 
with the epigastric in about one case in three. It was formerly supposed 
(Monro) that if this common trunk was short, the obturator descended 
to the pelvis at tire outer side of the femoral ring, but if this trunk was 
of unusual length, the obtuiator passed down along the inner side of 
tliat aperture. But subsequently Quain showed that there is probably 
no connection between the length of the common trunk and the position 
of the obturator. Lawrence calculated that the obturator would be in 
danger of division in femoral hernia in about one case in eighty. If 
the external iliac artery gives off the obturator directly, the latter vessel 
dips at once into the pelvis and skirts the outer side of the femoral 
ring. When an aberrant obturator is divided the blood may appear at 
the wound or may flow into the abdominal cavity. t In view of this 
possible concealment of the haemorrhage, a surgeon in the last century 
invented a grooved director terminating in a little spoon, so that, when 
introduced into the abdomen through the ring, the blood would flow 
along its channel. A deep ordinary director suffices for this purpose. 

* Monro says this was first observed by Wardrop. 

t 'Bertrandi opened the bodies of persons who died a few hours after inguinal 
herniotomy, and found the abdomen full of blood from the wounded epigastric artery, 
though the operation at the time had apparently been successful. (Scarpa on Her., 
1814, p. 125.) 
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In general a copious bleeding comes out at tlie wound, and steps must 
at once be taken to arrest it. Hyrtl advised drawing forwards the 
outer half of the split sac, to which tlie proximal part of the vessel is 
said to be closely united, when it becomes accessible to ligature. In 
most cases, however, it will be necessary to enlarge the herniotomy 
wound upwards in order to expose the bleeding points, and Poiipart\s 
ligament may have to be divided. Mr. Barker collected twelve instances 
of haemorrhage apparently proc(ieding from this source, and seems not 
altogether to discountenance an expectant treatment in sucli oases.^- 
There is no reason, as regards the patient, wliy the artery should not 
be sought and tied. If the objection to doing so is the dilliculty 
encountered by the operator, this will be ovcn'come by making the cut 
still more freer in an upward direction. 

Anomalies of the Omentum. — The omentum in a hernia sometimes 
forms a sac for the bowel, or the latter may pass through an opening in 
the omentum with indurated margin and be thus strangulated, or the 
omentum may be twisted round the bowel, and must be disengaged 
before reduction can be aiicomplished. Other peculiarities of this sub- 
stance have bc<m mentioned in the caidier part of this work, to which 
the reader is refe^rred. 

Wounds of the Intestine. — After taxis, tlni serous coat of the bowel 
is occasionally split, so that a little wound ^\ ith neai'ly sharp edges 
appears in it which does not open its lumen. I'hese gaps can be easily 
closed with one or more Dmibert’s sutures. 

The surgeon may accidentally wound the bowel <*ither in opening the 
sac or in relieving the stricture. The fact is made known hy the ])uh- 
bling of gas and escape of fluid at the ])art injured. When the serous 
coat alone is divided, the simple means just mentioned vsuflice to close it. 
If the wound is of small f*xtent, but traverses all the coats of tlie intes- 
tine, a Lcunbert suture may still be used. When the bowel is little 
altered by congestion or inflammation, these wounds present no diffi- 
culty, but the tunics of the gut are at times so swollen, (mgorged, and 
friable that they will not hold a stitch. The case must then be treated 
as a perforation of the intestine, the management of which will l)e 
described on a later page. 

Adhesions of the Bowel. — When the bowel is in a state lit for reduc- 
tion, very little trouble arises in general from its adhesion to neighbour- 
ing parts, because the medium is of recent formation, soft, and easily 
broken down. The importance of completely releasing the bowel, both 
from its attachment to the sac and from adhesion of one part of the 
tube to another, has already l^een insisted upon. If the adhesion is 
organised, it may require dissection, and tliis should not encroach upon 
the layers of the intestine. It may be necessary to cut around an 
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adhesion and leave a piece of tissue attached to the gut. Mr. Treves 
met with a loop of colon attached to a j)ortion of skin which he 
isolated, and, after removal of the epithelial surface, returned with 
the intestine to the alxlomeii without untoward result.* Very firin 
organised adhesions are not concerned in the strangulation for which 
the operation is done, and the question whether they should be left 
or dissected muvst be detennined chiefly by the condition of the patient 
at the time. A group of intestinal loops may be closely adlieront to 
one another without seriously impeding the course of the alimentary 
fluids. On the otluu* hand, the peritoneal tunics of matted intestine 
may contract so inucli tliat the bowel is strictured in one or more places, 
and in sucli cases tlie propriety of excising tlie mass and restoring the 
canal by suturing the ends above and below the obstruction will have to 
be considered. The subject of suture of the intestine will Ijc dealt with 
under the treatment of gangrene. 

Dificulty of Reduction. — Great difficulty is sometimes experienced in 
reducing the intestine, which in most cases may be got over by enlarging 
still more the size of the ring. There can bo no objection to increase 
the incision upwards in inguinal hernia; in femoral hernia it may be 
necessary to divide the whole length of Gimbernat’s ligament.! 

In tlio Chapter on Interstitial Hernia attention has been drawn to tlie 
danger of resting satisfied with a reduction which is not altogether com- 
plete. If the protruded parts show a marked tendency to descend after 
they have been replaced, though no strong expiratory efforts are being 
made by the patient, the cause of this phenomenon must be ascertained. 
Many cases of interstitial hernia have been sacrificed from inattention to 
this sign, which should have led tlie surgeon to discover the strangulation 
still existing at the abdominal orifice of the sac. 

In certain cases the obstacle appears to reside in the distension of the 
loops both outside and within the abdominal cavity. Under such cir- 
cumstances, v^hen a quantity of intestine in the sac is distended and 
irreducible, and when there is much meteorism, so that an enlargement 

* A difficulty depending on adhesions is noticed by Dr. J. H. Hunt. A man had a 
large scrotal rupture as big as a child’s head, which contained the caecum part of the 
ascending colon and 8 feet of ileum. AJl these parts were closely adherent together, 
and formed an irreducible mass. He suffered strangulation several times, and at 
length died from this cause, when a piece of jejunum was found at the back of the 
sac, nipped between the ring and the irreducible matted intestines.^* 

t Mr. Hurry Fenwick met with so great an obstacle in operating upon a left 
scrotal hernia that he opened the abdomen in the middle line, and pulled up the 
intestine out of the sac from the interior of tl)e belly. The sigmoid flexure was 
adherent along the lower margin of the inner ring, and when distended, it partly 
occluded that opening. The exact nature of the obstacle was not explained in this 
case, nor why enlargement of the herniotomy incision would not have sufficed for 
reduction 
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of the incision would probably give exit to more bowel Avithoiit facili- 
tating reduction, it would be pnident to follow Ro.senberger\s' suggestion, 
and incise the most dependent loop. The gas and liquids can thus escape, 
and after the wound in the intestine has been closed, the protruded 
parts are easily returned to the abdomen. This expedient lias usually 
been resorted to in large ruptures, and, among the cases collected by 
Fuhlrott, reduction was readil}" accomplished after the ])o\vel had been 
emptied and no ill consequences ensued. 

A¥heii about to adopt this measure, it would be necjossary either to 
draw the loop which it has been decided to tay) through an opening in a 
piece of rubber sheeting, or to yiack around it v(^ry carefully with gauze 
to prev(mt contamination of the adjactait viscera. Rosenlierger recom- 
mended that the incision should be small, something under i centimetre 
in length, and be made transversely to the axis of the gut at its free 
border. A large quantity of gas and fluid intestinal contents can be thus 
evacuated. When the stream has ceased to flow, tlie incisioji must be 
thoroughly cleansed and sewn up. If it is very small, a few Lembert 
sutures may suffice ; but if it is as much as i centimetre! long, it may be 
necessary to supplement these with a continuous suture in the mucous 
membrane. The intestiiK'S can iioav be easily returned, and that which 
has been wounded must be re])laced last, and left near the mouth of the 
sac. Tliis proceeding is of course very rarely necessary, and is jiistilialde 
only under the conditions pointed out by Fuhlrott, viz., when reduction 
is otherwise quite impossible, and when the walls of the intestine are 
«till sound. 

Tapping and Draining the Intestine has been done from time to 
time for a different })urpose than tliat of facilitating reiliiction. After 
obstruction has lasted some days the bowel above becomes overfilled and 
distended, and the longer the stricture is left undivided, the liiglior up 
along the intestine, as a rule, does this distension rea(di. When the part 
strictnred is set free, it may still remain parjilysed whilst the power of 
the distended bowel to drive its contents past this inert portion is 
partially or wholly suspendcil. 1 11 such a case the operation, though it 
relieves the gut from conq)ression, does little to restore the current of 
the intestinal contents, Tlie symptoms persist, and tin* patient may die 
of the obstruction though the bowel has been completely liberated. A 
patient in a desperate condition may yet recover after a copious evacua- 
tion of the gut. Sir Astley Cooper records a case in which, after six 
days^ stranguLation, the operation was done, and 4 inches of gangrenous 
intestine were removed. Yet the man was no better, and many hours 
afterwards, ** when he appeared almost expiring, a sudden and violent 
discharge of air and teces burst forth from the wound in immense 
quantity, to his immediate relief.”^® Such instances suggested the 
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propriety of opening the bowel by incision when it was much distended 
above the stricture. This was recommended by Despr^s in 1843, 
groiiiid that retention of the frecal matters might lead to their escape by 
osmosis through the intestinal walls, whereby peritonitis might be set 
up.^^ The operation was successfully performed by Maisonneuve in 
1844, and was again advocated by Vial in 1851 for the purpose of 
relieving the distension.^® Tliis measure, as applied to internal strangu- 
lation, lias been practised and fully described by Mr. Greig Smith in 
his celebrated work on Abdominal Surgery, and still more recently in a 
|)apcr read before the Mcdico-Chirurgical Society.^® 

It would 1)0 very desirable in strangulated hernia to procure an evacua- 
tion of the ov(UMlistended superior bowel if, as Mr. Bryant observed, a 
diagnosis could be made. It is not always possible during herniotomy to 
judge of the state of fulness of the bowel above the stricture, for it may 
be greatly overloaded without giving rise to meteorism. The method of 
incision and drainage is probably applicable to those cases especially in 
which there is meteorism, not depending upon peritonitis, and symptoms 
which have lasted some days. Mr. Greig Smith advises that after the 
incision, as above described, tlie fluids should be conveyed away by a 
suitable canula introduced into the bowel, to Avhich a tube is attached. 
The gas and fluids in tlic vicinity of the incision escape spontaneously, 
hut the emptying of the bowel further distant from the wound must be 
promoted by desiring tlie assistant ‘‘ to gently knead the sides of the 
abdomen to force the fluids along the intestine and up to tlio opejiing.” 
The proceeding occupies some time, and it may 1)0 necessary, if a thorough 
evacuation is attempted, to continue it for haJf-an-hour or even more. 
During this time Mr. Greig Smith recommends that the surgeon should 
sit down by the |)ati(ait, and that the cliloroform should he suspended. 
The wound in the gut, if made through sound tissues, can be. closed in 
the manner already described, and tlie oj)eration bo tlieii completed. 

Lesions of the Intestine. — The lesiems of the intestine which have 
still to be considered are due to ulceration or mortification, and it will 
be coiivcniont to treat of them under two heads, according as the bowel 
has been perforated or not. When a whole loop or a large area of the 
intestine is gangrenous, it is universally agreed that it should be opened 
whatever subsequent proceedings may be adopted, and tlierefore gan- 
grene of the whole calibre or of a large part of the tube comes under 
the class of lesions with perforation. 

Lesions of the Intestine without Perforation. — The lesions without 
perforation are partial ulcerations of the wall of the bowel and gangrene 
of a single small area. 

Ulceration extends in the majority of cases from within outwards* 
and is generally mot with at the line of stricture. When the bowel 
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is drawn down for inspection, it is not always possible to be sure 
that ulceration of its deeper tunics has taken place. Sometimes there 
is obvious thinning at this pari, and thoiigli the peritoneal surface 
is intact, the mucous and muscular coats are felt to be destroyed. A 
bowel in this condition is by some surgeons returned to the abdomen, 
and the affected part is placed opposite and close to the mouth of the sac, 
which is left open. It is lioped that adhesions will form between the 
intestine and abdominal wall which will prevent extravasation into the 
cavity of the belly if the base of the ulcer hapj)ens to give way. It lias 
been shown by Scarpa and several of the great writers that the intestine, 
when reduced in a damaged condition, has little tendency to leave the 
neighbourhood of the hernial orifice, and that in a few hours it is fixed 
in that position by plastic adhesions. In rare instances, however, the 
intestine has fallen into the pelvis or receded from the ring, and if under 
such circumstances perforation occurs, the event is likely to be fatal. 
Ulceration once begun does not invariably heal after reduction of the 
gut, but may continue active for days or even for two oi* three weeks, 
and at length cause extraA'^asation.* This case, like the previous one, is 
indeed rare ; but in dealing with the individual we are not warranted 
in exposing him needlessly to risk, no matter how remote, and, there- 
fore, when the question lies beUveen returning the gut, thus injured, or 
leaving it in tlic sac, I must regard the second us the safer mode of 
treatment.! If the bowel recovers, it gradually retires within the 
abdomen whilst the patient keeps the recumbent posture, and if it 
bursts, the contents will escape externally. 

When the lesion is not extensive, it may be sequestered by making 
a tuck in the bowel. On each side of the line of ulceration the serous 
membrane must be raised in a fold, and these are united by Lemberts 
sutures. The injured part is thus buried within the lumen of the 
tube, and if it gives way, no extravasation takes place. The bowel, 
treated in this manner, can be returned to the abdomen without fear 
of ill consequences. But invagination of the line of ulceration can 
only be done when the tissues in the vicinity are so far healthy that 
they are able to endure the strain of the sutures. In a case already 

* Richet notes a case in which perforation at the line of stricture occurred on the 
fourteenth day after reduction.^® Several such cases are given by Lawrence, among 
which is that of a woman from whom fsoces escaped at the wound about the forty- 
second day.^^ 

+ When it has been decided to leave the bowel in the sac, a suture may be passed 
through its mesentery or through its superficial tunics to attach it to the side of the 
wound: Many have spoken for and many against this means of preventing the 
bowel from slipping back into the abdomen. The bowel at first has little tendency 
to move from its place in the sac, and after a few hours is fixed by adhesions, so 
that, unless the neck of the sac is very wide, the suture will not be necessary. 
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quoted, Mr. W. H. Bennett found at one part of the protruded loop 
a breach of surface involving the peritoneal and muscular coats. On 
account of the softening of the adjacent tissues the sutures tore through, 
and it was found that the opening could have been closed only by 
inserting the stitches at such a distance from the edges of the lesion 
that a “ dangerous kink ” in the bowel would have been produced. 
In such circumstances the bowel must be left in the sac, or returned 
to the abdouien with the injured part close to the hernial orifice, and 
with a large drainage tube left almost in contact with it. This latter 
measure was adopted by Mr. Bennett, and though a faecal fistula formed 
on the tenth day, it ultimately healed, and the woman made a good 
I'ecovery. 

When a Small Pairt of the Wall of the Intestine is Gangrenous at 
one spot, the diseased portion may be of such dimensions that it can 
be sewn into tlie lumen of the bowel by making a tuck, as above de- 
scribed. If it be too large for this, when the adjacient tissiKis are healthy, 
it may be excised, and tlie lips of the wound united by a double row 
of sutures, provided that the calibre of tlie tube is not thereby unduly 
contracted. Ilr. JIallock Park found in the middle of a loop of con- 
gested intestine two gangrenous spots, each half an inch in diameter 
and about a quarter of an inch aj>art. The two were removed by a 
single elliptical incisi(ui whose long diameter ran diagonally to the 
axis of the intestine. The wound was closed by sutures, the bowel was 
returned, and the patient recovered.^*^ It is evident tliat an incision, 
arranged in this way, aflbets veny little the size of the tube wlien the 
edges are brought together. 

Lesions of small magnitude, which have been now under considera- 
tion, were treated by the surgeons of the pro-aseptic days either by 
leaving the bowel in the sac, or less often ])y returning it to the abdomen 
just within the ring. Rovzing has estimated that in cases where the 
loop of intestine is apparently gangrenous, one-third die of perforation 
when the bowel is returned to the abdomen.^^ Excision of small por- 
tions of gangrenous boAvel is not generally advisable, as was pointed out 
by Benno Schmidt and Albert, partly because the surgeon cannot be 
certain of the actual extent of the lesion, and partly because there is 
danger of contamination of the wound by faecal matters during the 
operation. 

Lesions of the Intestine with Perforation. — When the bowel is 
perforated, the treatment will differ according as the opening is lai^e or 
small. There has been much diversity of opinion as to the best way 
of dealing with small perforations. Velpeau was in favour of reducing 
the intestine in such cases when the opening in it was small, and the 
parts about it healthy.^ His advice on this point met with much ad- 
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verse criticism at the time, and was afterwards qualified by him in great 
measure. Giraldes recommended in cases where the intestinal walls 
were not profoundly altered, closing the opening by suture (G^ly’s), and 
reducing the intestine.^^ Fine perforations in the groove, caused by the 
constriction, have been successfully treated in this way with Lembert's 
suture. This mode of tre^itment is subject to the condition, defined by 
Girald^^s, which is unfortunately not generally present when the bowel 
is perforated. The parts in wliich the o|3ening lies, are, as a rule, either 
obviously morbid without being actually gangrenous, or so far changed 
as k) excite susjucion of their vitality. In this case the bowel cannot 
be returned, but unless the disease of the tunics is extensive, there is 
no need to lay it open. Either the perforation is closed by lymj^h and 
the bowel recedes, or a fjecal fistula forms and ultimately closes, or the 
<lamaged part mortifies and an artificial anus is established. 

When a lesion of tlie bowel is at or above the line of stricture, 
and the protnided looj) is in fair condition, the stricture will always be 
divided, because the surgeon cannot become aware of the lesion until 
that division has been made. Wherefore, however great the extent or 
severity of the damage at and above the ring, if there is not sufficient 
evidence in the sac to suggest it, the surgeon will necessarily liberate 
the stricture, wluitever opinion he may hold as to the propriety of so 
doing. 

It may happen that the bowel in the sac, though not gangrenous, is 
in a doubtful condition, and after division of the stricture the gut cannot 
readily he drawn down on account of adhesions near the ring. In such 
a case it may be deemed sufficient to release tlie bowed from constric- 
tion and leave the adh(?sions undisturbed. No doubt in some cases this 
would be a safe course to pursing, but it is not so in all. I have seen a 
surgeon, after enlarging the ring, omit to draAv down the gut on account 
of adhesions, and in a few hours j)erforation occurred and a fatal extrava- 
sation. It is never safe in strangulated hernia to take for granted the 
condition of the gut. Verneuil tinring an operation found the gut in 
such a perfect state tliat lie was almost annoyed at having decided to 
operate so early. After dividing the stricture he thought it not neces- 
sary to draw down the gut, but, as lie was proceeding to dress tlie wound, 
a quantity of faecal matter burst forth, and the bow-el proved to be 
ulcerated. 

When the intestine in the sac is in a doubtful condition, the surgeon 
may suspect that the part within the neck is not sound, and will be 
unwilling to run the risk of tearing the gut by drawing it down. Under 
such circumstances, instead of dividing the stricture in tlie ordinary 
way, it would be advisable to cut down directly upon the neck of the 
sac, as Malgaigne recommended, whereby the bowel could bo exposed 
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without previous disturbance. In inguinal hernia this proceeding offers 
no difficulty, and the operation can easily be converted into a hemio- 
laparotomy; but in femoral hernia some surgeons might be unwilling 
to sacrifice Poupart^s ligament, and would prefer either to open the 
abdomen in the middle limj or by an incision above and parallel to the 
ligament. The latter enables the surgeon to seize the bowel immediately 
above the ring and prevent extravasation if it has given way, whilst no 
danger is incurred of infecting the general peritoneum by drawing a 
diseased intestine through that cavity to a median incision. Dr. Wyeth 
in a case of gangrenous hernia made the incision through the lower part 
of the linea semilunaris, and was able to arrive at the intestine with 
case. 2^ This incision appears preferable to any of those above men- 
tioned. Whatever means are adopted to arrive at the bowel before 
disturbing it, the opening must be sufficient to enable the surgeon to 
clamp or secure the upper distended p4)rtion immediately above the ring. 
It is certainly very undesirable in view of future contingencies to make 
these large incisions, but when a serious lesion is present or likely to b(i 
present, the immediate object is to save life, and this overshadows all 
other considerations. 

Large Perforations and Gangrene of the Bowel. — When there is a 
large perforation of the bowel in the sac, or ulceration in more than one 
place at the line of constriction, or gangrene of the whole ciniumfercnce,* 
the cases are so nearly similar, as regards treatment, that they may be 
considered together. The protruded part is obviously unlit for reduction. 
There are then two principal modes of treatment, either to leave tlie 
bowel in situ and form an artificial anus, or to excise the damaged part, 
restore the canal, and return the intestine. 

The formation of an artificial anus is in a great many eases soon 
followed hy death, whilst of those who survive, the majority are healed 
spontaneously, but not a few are subject for a longer or shorter period 
to this disgusting affliction, and are at last exposed to the danger of 
a second operation for its closure. No such disadvantages attend the 
successful performance; of primary resection and suture of the divided 
ends of intestine. The patient is at once sot free from the effects of 
the lesion, the canal of the bowel is restored, and there is nothing 
to interrupt his progress towards recovery. And success will be most 

* The frequency of cases of gangrene among strangulated hemise varies somewhat 
with different observers. Among 51 cases of Gosselin (1861), 13.7 per cent, were 
gangrenous. Scholz gives ii6of Lorinser’s cases (1844-1863), of which 14.6 per 
cent, were gangrenous.’*^ Among 220 herniotomies by Hahn (1880-1888), 14 per 
cent, were gangrenous.^ Professor Krumm cites 6i operations with 24.5 per cent, 
gangrenous.^ Mr. Lockwood found 35 cases of gangrene or ulceration among 489 
herniotomies performed at St. Bartholomew’s Hospital between 1873 l 389 , 

which gives 7. 15 per cent, as gangrenous.’*^ 
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likely to follow this mcfisure if the patient is still young and strangula- 
tion has not lasted long ; if there is no collapse ; if the tissues of the 
sac are sound,* and no syui2)tonis of i>eritonitis are jnesent. It is there- 
fore in cases in which the local symptoms are severe, out of all pro- 
portion to the constitutional symj^toms, that the method is specially 
applicable. 

The first and chief difficulty which meets the surgeon who desires to 
perform primary excision and suture, is the general state of the jiatient. 
When rdeeration or gangrene liave taken place, tlie patient is usually 
in the lowest state of dc2)rcssion. Mr. Bryant has pointed out that two- 
thirds of these cases are moribund, and that therefore “only the minimum 
amount of operation can bo performed upon them if they are to be given 
any chance of recovery.” 

Primary suture has no 2)ower to di.ssi2)ate tlie effects of the previous 
strangulation, and therefore^ if this oj^eration were to be used indis- 
criminately in all cases of gangrene, we could not look for much imjirove- 
ment in the results of the future over those of the past, however much 
the teclinicaJities of the operation might be imj^roved.^^ Ihamary union 
of the intestine is a comjdex, and tliereforc a long operation, varying, 
according to M‘Cosh, from one to tlirl^? liours, so that the shock may 
be very considerable in addition to that previously existing.'^'^ There 
are several difficulties also attending the oi>cration which i)artly tend to 
lengthen it and i)artly to endanger its success. In the first ])lace, the 
calibre of tlio bowel a])ove is much larger than that below the stricture, 
and accurate union under such circumstances is so hard to obtain, that 
several ingenious j)lans, which will be mentioned later on, have been 
invented for equalising this difference. Again, tlie sutures do not hold 
well in the inflamed and cedematous walls of the superior gut, whilst 
they arc also apt to give way because the exact limit of the gangi’ene 
cannot always be determined. It was partly for this reason that Kocher 
advised cutting very wide of the diseased tissue,-'^ and the same author 
has shown that the danger of the oj^eration is not materially increased 
by the greater length of bo\vel sacrificed. 

The effect of stitching the cut ends of intestine together is to make a 
slight circular jirojection into the lumen of the tube along the line of 
suture. This diminishes the capacity of tlie tube, and forms more or 
less of an obstruction. If there is much distension of the superior bowxl, 
this impediment increases the intra-intestinal pressure, which may burst 
asunder some of the stitches. This is one of the reasons why those who 
now advocate primary resection, have urged the importance of empty- 
ing, as far as possible, the upper distended l^owel before beginning the 

* If the sac, as well as the bowel, is gangrenous, primary reunion is generally 
deemed inadmissible. 
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reunion. . This necessary outpouring of fascal matters makes very difficult 
the subsequent complete disinfection of the coats of the- bowel. 

The nutrition of the gut is very liable to be deficient at the mesenteric 
attachment after primary reunion, so that a stitch frequently gives way 
at that part. This tendency to perforation is one of the chief dangers of 
the operation, and is very difficult to obviate. Schede proposed leaving 
the bowel in tlie sac, but Madelung pointed out that the perforation 
occurs not at- the distal, but at the mesenteric border of the gut, and that 
therefore the cfFusod fluids, instead of escaping externally, would more, 
easily enter the abdomen. As a result of the failure of union at tlic 
mesenteric attachment, either a fatal extravasation takes place into tlie 
belly,* or a fsecal fistula forms. In Dr. M^Cosh’s list of 12 1 cases at 
least 12 per cent., and in Mr. Makins* table of 55 cases at least 18.1 
per cent., had faecal fistula. If a patient, after the bowel has been 
united and returned, suffers, though but for a time, from faecal fistula, 
it is only by a fortunate accident, as Madelung observed, that he escapes 
a fatal peritonitis. 

Choice of Operation. — Notwithstanding all the difficulties and dangers 
of excision and primary suture, there woidd be no hesitation in preferring 
it, if the death-rate wore less than, or even just equal to that for arti- 
ficial anus. 

But little is known of the comparative mortality of the two methods. 
Miculiez (Breslau) collected, in 1891, 173 cases of gangrenous hernia from 
different hos])it(ds (Czerny, Riedel, Kochcr, llagedorn, Hahn, Poulsen, and 
liimself), of whicli 94 had been treated by forming an artificial anus, and 
67 by primary sutui e. The mortality among the first was 76 per cent., and 
among the second 47 per cent., and this comparison .sufficed to convince 
Miculiez that primary suture should be the normal treatment in gan- 
grenous hernia. Still more recently, Mr. Lockwood collected 35 cases 
of ulcerated or gangrenous hernia from the clinical reports for seventeen 
years of St. Bartholomew’s Hospital, all of which had been treated by 
artificiid anus, and he found the death-rate to amount to 88.5 per cent.*^^ 
By com]>aring tliese with the mortality of cases treated by primary suture, 
derived from the tables of Mr. Makins and Dr. M'Cosh, ^Ir. Lockwood 
obtained a difference so largely in favour of primary suture that, like 
Miculiez, be recommended the method for general employment in gan- 
grenoUvS hernia. But witliout doubt both these writei-s present the case 
for primary suture more favourably, and for artificial anus less favourably, 
than they should. If the comparison between the death-rates in the 
two series were a just one, and supposing the rates were drawn from a 

* The mucous membrane of the bowel above the stricture is sometimes ulcerated 
here and there, and after primary reunion, one of these ulcers has given way and 
caused fatal peritonitis,*® 
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sufficiently large number of cases, the sui)eriority of primary resection 
and suture would be demonstrated. But, as Mr. Treves has shown, the 
argument as it stands is quite faUacious. Mr. Makins’ and Dr. M‘Cosh*s 
tables embody a collection of published cases, and these are notoriously 
unfit for statistical purposes of this kind, partly because they are selected 
cases, and because a certain number of fatal cases are naturally with- 
held from publication. Dr. M‘Cosh draws attention to tliis, and con- 
siders th<i . death-rate in his table (50 per cent.) far too low. The 
statistics of Miculicz arc loss open to objection, because they consist of 
a combination of cases from the hospital practice of different operators. 
But in thestj the operators sometimes formed an artilicial anus, and 
sometimes [)er formed primary resection, and we may be certain that 
they did not choose the most favourable cases for the first plan, and the 
least promising for the second. There is no considerable series of cases 
of gangrenous hernia in which primary resection has beeai rigidly ap[)lied 
to all, for conqyarison with another scries in which every case has been 
treated by artificial anus. The statistics hitherto published only enable 
us to compare the worst cases with the best cases of a series. Thus all 
the tiibles of primary suture are partial towards that operation, and must 
be regarded as defective in that all fatal cases are not included, and that 
the operation, even by its advocates, has been eniph^yed in a minority 
of cases of gangrene.! 

The Rule of Treatment in London at the present ilay is to form an 
artificial anus. Many surgeons liold that this treatment is best for all 
cases of welDlefined gangrone, wliilst some are at tin; same time pre- 
pared to do primary suture in young and otlierwise suitable .su])jects.! 


* The death-rate after primary resection, deduced from tables, subject to the 
defects mentioned in the text, have been investigated by Dr. Roman Baraez. He 
quotes from — 


Jaffd 

16 cases, 

of which 56 per cent. died. 

Rydygier 

31 


07 M 

Madelung 

44 


52 .1 

Maklns 

55 » 

if 

52 .. 

M‘Cosh 

II5 n 

it 

5 ® > » » » 

Reichel, who adds Rydygier’s and 
Madelung’s cases 

56 M 

if 

54*5 »> n 

Barette 

49 M 

it 

47 »> $i 

Mazzoni 

20 „ 

it 

40 >» »» 


The rates here given, which range from 40 to 56 per cent., are necessarily much 
below the true rate, a.s Dr. Baraez observes. 

+ Professor Krumm points out that of fifteen cases of gangrenous hernia under 
Czerny, who is an advocate for primary suture, only four were treated by primary 
suture."*^ 

J Of twenty-one London surgeons who have expressed their views upon this 
subject in public of late years, seventeen are in favour of forming an artificial anus, 
and four of doing primary suture. 
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The reasons generally given for rejecting primary suture are that the 
patient is seldom in a condition to bear a prolonged operation ; that the 
method does not afford facilities for emj>tying the overloaded upper 
bowel ; that there is no certainty as to tlie exact limits of the diseased 
area ; that there is great risk of extravasation from sloughing, or bursting 
of the line of suture, or from gangrene of part of the replaced gut ; that 
there is great difficulty in carrying out the technical details on account 
of the inequality in size of the two portions of intestine ; and that it is 
almost impossible to keep aseptic the parts which must be handled for 
an hour or still longer. 

There arc two principal modes of forming an artificial anus. In the 
one the bowel, after it has been exposed and found to l)e gangrenous, is 
incised, the stricture is or is not divided, and the case is then left to 
Nature. In the other the stricture is divided, the bowel is drawn 
down, the gangi'enous parts are cut away, and tlie ends. fixed in the 
wound by sutures. It is of great importance that the suturing should 
l)c done with great exactncvss, so as to prevent contamination of the 
peritoneal cavity by faecal matters in the wound. In passing the 
sutures Mr. Treves directs that the needle should be entered first in 
the skin and be brought out through tlie mucous mcmhraue, lost,, 
by carrying it the reverse way, the tissues outside the lumen should 
ho infected by intestinal contents. For the same reason a fresh needle 
should be used for every stitch. 

Whether the Stricture should he divided or hdt untouched are 
questions Avhicli have given rise to some controversy. Those who dis- 
approve of enlarging the hernial aperture, fear to disturb the adhesions 
that may possibly exist on the abdominal side of the ring wliich, it is 
supposed, serve to protect the peritoneal cavity from infection by the 
putrid parts in the sac. On the other hand, if the stricture is not divided, 
the whole extent of the gangrene is not known, and the distended 
bowel above may not empty itself, and the patient may die unrelieved, 
fn some cases, after mere incision of the bowel, the fsBces flow freely, 
and there is no necessity to enlarge the ring so far as the relief of ob- 
struction is concerned. In other cases there is no escape after the loop 
is opened on account of tlie paralysis of the distended bowel above, even 
when the ring has been freely divided. Le Dran, Pott, Astley Cooper, 
Aston Key, Dupuytren, Ericlisen, and others advised division of the 
stricture. Lawrence and Gosselin also enlarged tlie ring if the faeces 
did not flow easily. Of late years Mr. Mitchell Banks, whose utterances 
are always received with attention, has condemned division of the stric- 
ture,^ and Mr. Jacobson and Mr. Treves in their works on operative 
surgery have acquiesced in this opinion. Mr. Mitchell Banks appeals to 
experience to show the futility of the practice, “for in a very short time 
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both flatus and faeces And their way out.” But experience in all that 
concerns gangrene of the intestine is very limited. Tlie thirty-five cases 
collected by Mr. Lockwood, above referred to, were drawn from the 
records of seventeen years, which, as Mr. Treves lias pointed out, give 
about two cases for each year ; and if these cases are divided by the 
number of surgeons at St. Bartholomew’s Hospital, the individual ex- 
perience of each surgeon at that hospital, which is otherwise provided 
with an immense clinical material, must be very slender indeed. It is 
much to the credit of the profession in London that this should be so, 
for it is evident that in a given place, the higher the average of surgical 
ability, the smaller will be the number of cases of gangrenous hernia. 
The great diversity of opinion on certain points in the treatment of 
gangrene is due . no doubt to the small experience possessed by each 
individual surgeon. Experience, so far as it can bo obtained from pub- 
lished records, docs not wholly bear out Mr. Mitchell Banks’ assertion. 

Cases are met with in which, when the stricture is not divided, or is 
imperfectly divided, no feces escape. Instances of this are found in Mr. 
Lockwood’s list.* One is mentioned in the Statistical Report of Univer- 
sity College Hospital (1885) where no division of the stricture was made 
because a director passed freely into the bowel. No feces came by the 
wound, and the gut was found post-mortem greatly distended above the 
ring. In two cases of Professor Kocher’s no faeces would flow until the 
stricture had been divided. In another case of the same surgeon the lower 
end of the intestine could be easily explored, but the upper end at the 
ring was closed. In still another case, after the bowel had been laid open 
without dividing the stricture, a catheter was passed apparently into the 
u))})er end, but nothing came away. After death the upper emd was found 
closed at the ring, and the catheter had entered the lowc^r portion of 
intestine.'*^ Five cases are referred to by Kdrte in which no faeces 
flowed at first, and the stricture had to be subsequently enlarged. 
Even when the stricture is divided, the faecal matters will not always 
flow on account of the paralysis of the distended intestine. Mr. Lock- 
wood gives three cases (Cases 3, 6, 9) in which this happened, and 
Professor Kocher describes a case where nothing came from the bowel 
though a catheter had been introduced. It is not necessary to quote 
more instances to show the propriety of dividing the stricture, if not in 
all cases, at all events when the feces do not flow freely. 

But the Danger of leaving the Gut without Examination of the 
parts beyond the ring is also very great. Perforation is apt to occur, 
with or without division of the stricture, if the bowel is left to the 
care of adhesions. Pelletan mentions a case,^" and in Mr. Lockwood’s 
list, Cases 4, 14, 18, 26, and 31 are apparently of this nature. Professor 
* In Cibse 5 no feces passed till the iiftb day ; and in Case 1 1 no fsoccs passed at all. 
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Kochev gives an instahce/® and Korte also, and two of the cases in Table 
XXXII. were of this kind, one at University College, and one at St. 
Thomas’ Hospital. Mr. Mitchell Banks treated six cases of gangrenous 
intestine by laying open the bowel and leaving the stricture untouched; 
Three recovered well, two were moribund at the operation, and the last 
suffered perforation on the si:|fth day at the abdominal side of the 
stricture.'^® It is thus evident that in a certain proportion of cases a 
fatal extravasation will ensue, if the intestine remains undisturbed, and 
in a still larger proportion obstruction will continue whether the stricture 
is left or is divided. 

If by leaving the bowel in situ we could protect the patient from the 
danger of infection of the general peritoneum, he M^ould still be exposed 
in many cases to the risk, at least equally great, of dying from unrelieved 
obstruction. For my own part, I do not perceive how these dangers can 
bo obviated, unless the gangrenous parts are removed, and the bowel 
is drained. For this jmrpose the stricture must be fully divided, the 
bowel set free and brought dow'n, and the damaged pai;ts removed, so 
far as they can be recognised. If the f feces do not flow, the upper 
boAvel must be intubated, washed out if need%e, and otherwise solicited 
to act after the manner suggested by Mr. Greig Smith. The edges of 
the intestine can then be sewn to the sides of the wound so as to 
exclude it from communication with the abdomen^ 

Mortality after Artificial Anus. — The deaths wliich occur after the 
formation of artificial anus have been classed by Haenel as those 
which follow soon after the operation, as a consequence of the i)revious 
strangulation, and those which happen later from inanition, due to tlie 
great loss of alimentary matters. In Mr. Lockwood’s list 21 persons 
died within three days, and may be considered as coming under the first 
of the above divisions. This agrees very well with Mr. Bryant’s esti- 
mate that two-thirds are dying at the time of opei^^tion. Of Mr. Lock- 
wood’s I o» remaining cases all died within fourteen days except one, 
which lived just over a month. In 19 of the fatal ctxses in Table 
XXXIL, 10 died within twenty-four hours, 8 died in the first twelve 
days, and one after living for five months died from an operation 
undertaken for the restoration of the canal. The fatalities which occur 
withiji the first fortnight are for the most part duo to perforation, peri- 
tonitis, qr exhaustion. Those who survive the immediate effects of the 
strangulation are in danger of dying from merasmus, on account of the 
escape of the intestinal contents, and this danger is the greater, the 
nearer to the duodenum the opening is situated. 

The abdominal wall about the artificial anus may inflame and suppu- 
rate, whilst almost constantly the skin becomes eczematous. This eczema 
may spread over the whole body. In a few cases the end is brought 
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about by erysipelas or blood-poisoning. A small fraction of the sur- 
vivors die after operations performed to close the opening in the bowel. 
And when spontaneous healing has taken place, the cicatrised bowel has 
sometimes contracted, and death has been caused by bursting of the gut 
above the stricture. 

Symptoms and Course of Artificial Anus. — Whether the artificial 
anus is formed by the surgeon or by the spontaneous opening of an 
ulcerated or gangrenous bowel, the appearances in the two cases are 
ultimately identical. The sloughs separate, and the opening becomes 
daily more defined, through which the alimentary fluids and gases escape 
involuntarily in an intermittent stream. The cutaneous opening is 
generally single. In a case seen by Cruvelhier, the orifices of the two 
portions of intestine were separated by a band of skin, and the same 
observer notices that there may be three openings at the surface.**^ 
quotes a case from Morse in which two loops of bowel had 
perished, and there were four intestinal openings in one external aper- 
ture.^2 The two ends of the bowel have no constant position in the 
cutaneous orifice, for sometimes the upper extremity by which the fsecal 
matters escape is external, sometimes internal, or at any other part of 
the contour. When cicatrisation is complete, the mucous membrane 
becomes continuous with the skin at the edge of the opening. The gap 
when viewed from without has a rounded or irregular outline, and is 
generally depressed in the centre. The sides of the excavation are 
^helving, and formed of puckered, swollen, and inflamed skin. The con- 
tinuiil moistening of the surface with alimentary fluids causes eczema 
of the skin, and this may also undergo partial digestion. Hence in 
certain cases the artificial anus is extremely tender, and the patient 
cannot tolerate any pressure on the part. 

Prolapse of the Intestine. — In such persons the intestine is apt to 
protrude, as it may do in others in whom this singularity is not present. 
Sabatier especially drew attention to the tendency of the bowel to 
prolapse, and gave instances in which one or botli ends of the gut pro- 
truded.^^ Sometimes the mucous membrane alone descends and forms 
a circular, congested swelling of small dimensions. When the bowel 
itself prolapses, if the lower end comes down, the faecal matters escape 
at the cutaneous orifice, and, if the upper end comes down, the fluids 
flow from the opening in the extremity of the inverted irtestine. 
Le Cat and some others have described prolapse of both ends of the 
gut. A portion thus protruded has been known to lx3come strangu- 
lated in the abdominal orifice, and to have been reduced by operation,* 
or to Ixave perished from gangrene. GruvcUiier has pointed out that 

*. Veiel operated to reduce a piece of Intestine thus inverted. (Arch. G^n. de 
yii. p. 542 ; also quoted in Velpeau's Op. Surg.) 
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a portion of intestine which has been strangulated and has escaped 
destruction, if it remains exposed, may be mistaken for a prolapse. 

Reduction of the Invagination is essential before either spontaneous 
or surgical cure of the artificial anus can take place. The upper end, 
when prolapsed, is usually reduced easily by pressure, or returns of 
itself when the patient is recumbent. The lower end is more difficult 
to replace, and in neglected cases may resist all attempts at reduction. 

Pathological Anatomy. — When an artificial anus heals spontaneously, 
the stream of intestinal contents becomes less and less, till the opening 
is reduced to a fistula, which, after discharging for a time a thin fluid, 
with or without fsecal odour, at length closes. In the case related by 
Scarpa, upon which he founded his description of the pathological 
anatomy of this affection, a fistula was still remaining. *^The great 
sac of the peritoneum had not only become firmly adherent to the 
portion of the intestinal tube which had been unaffected by the gangrene 
behind the inguinal ring, and properly speaking in the cavity of the 
abdomen, but likewise that this sac of the peritoneum, like a mem- 
branous funnel^ extended from the cavity of the abdometi through the in- 
guinal ring into the fistulous tube, communicating externally by a narrow 
hole in the gi*oin. And there could be no doul)t that this membranous 
funnely formed by the groat sac of the peritoneum, wtis the same which 
previously formed the hernial sac. . . . The two orifices of the intestine 
had remained in a direction parallel to each other, and without being at all 
turned towards one another, and a ridge projected between them, which 
of itself alone would have been sufficient to prevent the direct entrance 
of the faeculent matter from the siiperior to the inferior orifice. ... It 
was not difficult to comprehend that the alimentary matters had been 
poured from the superior orifice of the intestine, first into the mem- 
branous funnel formed by the remains of the necik of tlie liernial sac, 
then from this by a half circle into the inferior orifice of the intestine.” 

Semrpa afterwards adverts to the tendency which the two segments of 
intestine have to retire beyond the ring towards the abdominal cavity, 
though preserving their adhesions to the neck of the sac. This move-, 
ment materially aids the formation of the membranous funnel which is 
so importixnt in restoring the channel for the intestinal stream. Fur- 
thermore, Scarpa pointed out that the communication between the upper 
and lower ends of the intestine “would take place more readily the 
smaller the loss of substance of the intestine, when only one-third of its 
circumference, for example, was destroyed. Because in this case, how^ 
ever small the retraction of the neck of the hernial sac towards the 
abdomen, the resulting membranous funnel is always sufficiently large 
to supply the want of a third of the side of the intestine destroyed. Ih 
other cases in which the sphacelus has destroyed the whole loop of pi^ 



PATHOLOGICAL ANATOMY. 405 

traded intestine, as the two orifices touch each other on one side, almost 
in a parallel line, and form a very acute angle on the side next to the 
mesentery, the promontory which rises and projects forwards between 
the two apertures of the intestine, entirely prevents direct communica- 
tion between them.’’ The promontory, whicli has been termed ^peron 
by the French, is composed of the walls of both enrls of the intestine 
where they are adjacent and adherent. Directly strangulation occurs, 
tlie lower portion of bowe] begins to contract, so that from the first there 
is inequality in size between the upper and lower intestine above the 
ring. When artificial anus has been established, the lower portion of 
gut contracts still more, till at last, if the case is of long duration, its 
lumen may be less tlian that of a goose quill. The u];)|)er portion of gut, 
on the contrary, as its function continues, is dilated and vascular. The 
constant passage of fflec>al matters through it tends to protrude its orifice, 
and to lengthen the promontory or spur. Tlie lattei’ may increase down- 
wards to such an extent as to shut oil' completely the orifice of the lower 
bowel from the cutaneous oj>ening. Hence the great difiiculty which is 
sometin^es expericn(*ed in finding the lower opening. 

If a part only of the circumference of the tube has beeji destroyed, 
there is no spur, l>ut a convexity of greater or less prominence opposite 
the opening in the intestine. In any opcraticui, therefore, for closing 
the intestine, which (‘onsists in i*edueing thc‘ spur, it is important 
to ascertain clearly whether the case is one in which a spur exists.* 
Dupuytren was the first to perceive the necessity of destroying the spur 
in order to permit the alimentary matters to flow dire(*>tly from the upper 
to the lower orifice of the intestine, and his method is still the safest 
and most popular of all the (mrativo operations for artificial anus. 
When he first conceived this design, Dupuytren had an instrument 
made with which to cut out a piece from the partition between” the two 
portions of intestine, but before he made use of it, he recognised tliat 
if the two parts were not adherent, a fatal perforation might be pro- 
duced. lie at once abandoned his intention, and after further trials, t 
constructed the instrument which goes by the name of Dupuytren’s 
Enterotome.^^ 

Pupulirtren’s Enterotome. — The object of this Enterotome is to destroy 
the spur gradually, and, in doing so, to create a local peritonitis Avhich 

* Oruvelhier ^ites a case in which a surgeon who tried to destroy a spur which 
did not exist, caused fatal perforation of the intestine. In some cases the two ends 
of bowel are completely free, and yet no infundibulum is present.*'^® 

t Dupuytren passed a seton through the spur in one case, and gradually increased 
its size till at length the border of the spur gave way. As the ends, still remaining, 
appeared to create some obstruction, Dupuytren removed small portions with scissors. 
After one of these removals the patient developed acute peritonitis and died. It 
lyas ibis case which suggested to Dupuytren the idea of his Enterotome, 
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shall unite the adjacent serous surfaces of the intestine, if 
already adherent, and thus obviate the danger of perforation. 

Tlie instrunient consists of a pair of forceps with straight blad^, 
whose opposing surfaces are undulated so as to take a firm grip. . One 
blade is passed into each open end of the intestine, and the intervening 
spur is compressed between the blades for a space of 3 to 5 centimetres, 
Korte recommends that not more than li to 2 centimetres should be 
included at one time. The blades, which are daily approximated by 
means a screw through the handles, crush through the spur in a 
period which varies from four to ten days. Dupuy trends instrument has 
since undergone various modifications, of which the most valuable appears 
to be that of dross. The blades are made to end in two flattened rings, 
which, as they come together, separate all that part of the spur which is 
within their ar(».a. 

FsBcal Fistula. — Before employing the Enterotomc certain minor 
measures may be tried. Many cases of false anus heal spontaneously, 
becoming first faecal fistulae, and then closing altogether. According to 
Dupuytren, three-fourths of the cases heal spontaneously. It is well, 
therefore, so long as the patient^s nutrition is good, to give Nature a 
fair trial. Light pressure over the cutaneous opening assists the closure 
of the bowel, Imt this must be used with caution whilst the cicatrix is 
still young. At the same time the patient should be fed as much as 
possible with dry food, and purgative encmata may l)e administered. 
If the false anus heals up leaving a fistula, or, if the case is throughout 
one of faecal fistula,* it can often be closed by putting on a truss and 
letting the patient follow his vocation. Several fistulce, despaired of 
by the surgeon, I have seen heal in this way at the Truss Society. If 
the faecal fistula remains persistently open, its channel may be refreshed 
with the galvano-cautery, or the sides of the opening may be pared with 
the knife and the raw surfaces united witli suture or hare-lip pins. 

Mitchell Banks’ Method. — When the false anus shows little disj>o- 
sition to close, the spur may be obliterated by introducing a piece of 
wide rubber tubing into the two ends of the intestine, as recommended 
by Mr. Mitchell Banks. The tube is introduced in a bent position, and, 
as it tends to straighten itself, presses constantly against the spur. To 
the middle i)ai’t of the tube a ligature is attached by which it is with- 
drawn ; but ill one case Mr. Mitchell Banks found the cutaneous open- 
ing had contracted so much during the residence of the tube in the 
bowel that it was only removed with great difficulty. * In such A 
bo advises cutting the ligature and allowing the tube to find i(» 

■to the anus. 

* Pieffenbach says that artificial amis is more common with ingntniii 
fistula with femoral hernia. {Op. Chin, 184S, fi. 586.) ■ ■ ' \ - - 
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the Application of the Enterotome. — If it becomes necessary to re- 
sort to the Enterotome,* this should not be used till at least two months 
have elapsed since herniotomy. The operation must not be attempted, 
according to Korte and Von Eergmaiui, till three months have passed, 
when it is passible to wait so long, in order tliat the adhesions may be 
tim> and the wound so ipiiet as to be able to bear a fresh irritation. 
The objections to waiting are, firstly, that the nutrition of the patient 
may sujffer. If the false anus is in the jejunum or ui)por part of the 
ileum, it will be needful (jii this accouiit to adopt soine more exjDedi- 
tious means of restoring the continuity of the intestine. Secondly, the 
lower end of the bowel is more contracted, tlie longer the operation is 
deferred. 

Before applying the Knterotome, steps must be taken to enlarge the 
portion of bowel between the false anus and the rectum. Copious 
injections of warm water are made froiii the artificial opening as well 
as from the true anus. Dieffenhach I’ecommended for this purpose 
enemata of beer, containing much gas, to produce a flatulent disten- 
sion of tlie bowel. A more elegant and probably far more eflicacious 
plan would be tbo insuftiation of hydrogen gas, as |)roposed hy Senn 
for another purpose, for Avith this the pressure can he regulated at 
pleasure. Reichcl considers it advantageous, Avhen making the artificial 
anus, to insert a large drain tube into both ends of the intestine in 
certain cases. The tube in the lower ends is to be used for introducing 
fiuid foods, and to prevent the bowel from contracting.'"" 

Korte draws attention to tlie fact that the tAvo ends of intestine are 
not ahvays accessible, but at times are. buried beyond long, devious 
fistulous tracks, as is likely to be the case especially Avheii spontaneous 
healing has made progress. The Entcrotome cannot Ixi safely used until 
both ends of the bowel are completely Avithiii reach, and consequently 
some preliminary operation may be needed to oj)cu the way to them. 
The fistulous passages must be divided or gradually dilated Avitli 
bougies, gum elastic canuJas or sponge tents, as recommended by 
Velpeau. When the existence of the spur and its position have 
been- clearly Jiscertained, its destruction can be undertaken. One 
of the;, different forms of Euterotome is usually employed ; Bruns 
used thenno-cautery.’^'*^ Excision tu- ligature have not proved very 
safe. 't 

The Euterotome must be applied to small portions (i| to 2 centimetres) 
of the spur At .a time, and must be screwed up so as to hold the included 
part firmly. It should not be so tight as to be very painful, and it must 

* For tl;e following remarks concerning the management of the Enterotome I 

principally indeb^ t<^ the works of Dapuytren, W. Korte, Professor E. von 
^Bei^ann, and C. Kooh. 
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be loosened if it causes much distress.* The direction and position of 
the instrument must be preserved by means of lint pads and strapping^ 
As the pinching of the spur causes peristaltic action of the intestine, a 
dose of opium should follow the operation. Every day the blades should 
, be slightly approximated until division is effected, which happens be- 
tween the fourth and tenth days. The instrument has to be used from 
two to six times, but the application must 3iot be repeated, according to 
C. Koch, imtil the wound of the mucous membrane is completely cica- 
trised. When the alimentary fluids begin to pass directly into the lower 
bowel, the cutaneous opening begins to (contract, and may close without 
further interference. In otlior cases another operation may be required 
to occlude the fistula that remains. Tliis can bo done Avitli the cautery, 
by freshening and suturing the edges, or by a more formal plastic 
operation. 

Closure of the opening by superposition of a flap is indicated, accord- 
ing to Dieffenbach, in those cases where either the loss of skin has been 
considerable, or the borders of the opening are composed of thick, hard, 
ill-nounshed scar tissue. The first operation of the kind was performed 
by Collier to close a false anus which had followed the incision of a 
strangulated hernia in mistake for an abscess.^^ Dieffenbach trans- 
planted a flap from the vicinity, attached by a bridge of skin, and united 
it by sutures to the freshened margins of the opening, except at the 
lower part, which he left oj)en for the escai^c of fsecal matters. This 
opening was afterwards closed. Mr. Greig Smith advises making the 
flaps — one turned on its face over the; opening, and the other laid hy its 
raw surface over the surface of the first. 

Partial Secondary Besection of the Intestine. — ^t may be necessary 
to perform a more extensive operation, as in some cases, though the 
spur has been completely destroyed, the faecal matters do not pass along 
the lower bowel. A partial resection of the intestine can then be done. 
The mucous membrane at its junction with the skin is separated and 
dissected up for some distance, till its edges can be inverted and its 
outer raw surfaces united by sutures. The margins of the skin are then 
sutured, or, if the gap is wide, it may be needful to take flaps from the 
neighbourhood to close it. t This operation has been frequently per- 
formed with success. In a work already referred to, Kbrte describes 
four cases thus treated. In a case under Mr. Howard Marsh, in which 
no faces passed by the rectum during the month after destruction of the 
spur, the intestine was found ‘^adherent merely to the edges of the 

* The application of the Enterotome is sometimes followed by colicky pain in the 
abdomen, sickness, and restlessness. 

t The chief features of this operation were described by Ldotard in 1S40* i 
(Vemeuil, Bulk Soc. Chir., 1871, p, 288.) 
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external wound, so that, when this connection was separated, the gut 
was quite free within the sac* The intestinal fistula was closed by 
Lembert's method, the bowel returned into the alxlominal cavity, and 
the edges of the external wound were brought together/’ 

Carl Koch describes an operation which he perfonned to close an 
artificial anus, after the spur had been removed by several applications 
of Dupuytren’s Euterotonie. The mucous membrane ^vas dissected at 
the line of junction with the skin, and an attempt was then made to 
separate the serous surface of the gut from the remnants of the sac. 
The gut was followcid up to the abdominal cavity, and, after all adhesions 
had been divided, was drawn down into ’the wound. The cicatricial 
ring at the opening into the gut was next cut away, and the edges then 
closed by Czerny-Twembert sutures. Koch recommends tliat the suturing 
should be made in the longitudinal direction of the intestine. This 
method, which does not dilfer essentially from that previously used by 
Czerny in 1877,^’^ as it encroach upon the mesenteric border of 

the bowel, is a much milder measure, as Koch points out, than secondary 
resection. Meusel in two cases cut vertically into the abdomen above 
the fistula, and after seizing the intestine, separated it from its adhesions 
and from the fistulous opening. He then closed the aperture in its wall, 
which was not large, witli Lemhert’s sutures in the direction of its longi- 
tudinal axis, returned the gut, and closed the wound in the parietes.®^ In 
those cases in which there is prolapse of the intestine, reduction must be 
effected before the Enterotome can he employed. When the lower end 
of the bowel is invaginateil, it may be irn'diudble. Under these cir- 
cumstances Velpeau and Panas removed the external portion with the 
Ecraseur, and subsequently applied the Enterotome successfully. This 
method has been since used by M. Verneuil witli good result.^'*'' 

The Mortality after the use of the Enterotome amounts to 8.4 per 
cent, according to Ileimann,* and 9.9 per cent, according to Kbrte.®^ 
The latter quotes iii cases in which this proceeding was instituted, 
with II deaths. Five of them were the immediate consequence of the 
operation, whilst the remaining fatalities were less directly dependent 
upon the use of the Enterotome. According to Kbrte, 63 per cent, com- 
pletely recover soon after tlie operation. In 30 of l^brte’s cases a fistula 
was left. I cannot regard this as a matter of much consequence, for 
many such fistulse close later on after the patient has discontinued his 
visits to the surgeon. 

Total Secondary Eesection of Intestine. — In certain ca>ses the Entero- 
tome cannot be used, or fails in effect, and it is then necessary to restore 
the continuity of the intestine by some otlier means. If the opening is 

^ Several of Heimann's cases were apparently false anus following wound, and if 
thie be so, his statistics are of no value in the present context. 
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in the jejunum or part of the ileum, the nutrition of the patient 
ie wont to diminish so rapidly that the artificial anus must be closed 
without delay. In some cases, as Helferich points out^ the loss of 
strength declares itself quite . suddenly and xmexpectedly. * The lower 
portion of intestine beyond the fistida may be impassable from various 
causes. It may be so bent, “kinked,” as it is called, and fixed by 
adhesions, that its lumen is closed. Dr. Thomas Sinclair met with this 
anomaly, together with a stricture of the intestine, “caused by the 
earlier strangulation,” in a case successfully treated by Enterectomy.®^ 
An instance is given by Delpecli in which the lower end was placed 
above the upper and twisted 'around it.®® In an artificial anus of long 
duration Tauber found septa and valves in the lower portion of intestine 
which made the gut impermeable, though for the first few centimetres 
from the outer opening the calibre was wide.®^ 

When, moreover, the Enterotome has been applied several times, and 
plastic operations have failed to close the fistula ; when there is prolapse 
which cannot be reduced or safely removed; when the lower* end of 
intestine cannot be found ; when also symptoms of cicatricial stenosis of 
the intestine are noticed, the case is not curable by Dupuytren’s method. 
But considering the high mortality which attends direct union of the 
intestine, all minor measures should be tried, when practicable, before 
this one is undertaken. Makins’ statistics of secondary resection show 
a mortality of 38.4 per cent.,’'® HaeneTs 37.2 per cent.,^i Roidfiers 37.8 
per cent., and Hertzberg^s 27 per centJ'^ 

The Preparation of the Patient, which is of equal importance wliat- 
ever plan is used for restoring the continuity of the bowel, is directed 
to procure an aseptic state of the parts to be united, and, if possible, to 
fortify the patient’s strength for tlie sliock of tlie long operation. Little 
can be done towards the latter object when the fistula is high up on the 
intestine, and the lower end is closed. If both ends are patent, some- 
thing may be effected by feeding through the lower one with peptonised 
foods. Wlien the fistula is near the esecum, the nutrition either suffers 
not at all, or can be readily improved, as a rule, by careful feeding. 
Attention must be given in good time to dilating the bowel between the 
true and false anus. The various expedients for this purpose have been 
already described. . 

To obtain a pure field of operation the patient is purged several 
times during the preceding week or ten days. The diet is fluid, 
chiefly of milk, beef tea, and eggs. The eczema may heal spontaneously' 
duriiig this period, or it may be needful to apply some local remedy. 
Dieffenbach used fomentations of lead lotion and emulsion of quineesv 
In the case described by Mr, Makins, which is now so justly celebratec^ 
the eczema covered an area equal to one^third of the abdominal surfe^^ i^ 
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and this wa8 ‘‘ very materially improved” by pliking a shield around 
the orifice during the week before operation, and causing the intestinal 
fluids tu be mopped up constantly with absorbent wool. - 

In the last twenty-four or thirty -six hours food by the mouth is with- 
held altogether, whilst nutrient enemata are given every four or six hours. 
The lower and especially the upper intestine are now frequently washed 
out with warm water. It is not advisable to irrigate the bowel during 
or immediately before the operation, as peristalsis is thereby set up. 
Opium should be administered the previous night and before the 
operation to lessen the vermicular movements. 

On beginning the operation of Resection, the upper end of the in- 
testine is provisionally closed with a captive si^onge, and the held of 
operation is diligently made aseptic. In some cases, by cutting around 
the edges of the fistula and into the remains of the sac, the bowel can 
be freed from its attachments and drawn down through the hernial 
orifice without formally opening the abdomen, but in general an incision 
made directly into the latter cavity is necessary for comx)lete exposure 
of the parts. 

The upper end of the intestine and next the lower end are defined 
iind freed from adhesion. The bowel is then clamped, above and below, 
beyond the site of operation by one of the many devices invented for 
this purpose. Maunsell uses the simple means of a flat sponge and 
a safety-pin passed through sponge and mesentery. Otlnns prefer the 
fingers of an assistant, but these may become fatigued, and are apt to 
make* unequal pressure. The small elastic band of Neuber, passed 
through the mesentery near the gut, and tied or fastened with catch 
forceps at the convex border, has the approval of Senn. In some of his 
experiments Senn found this method less injurious to the tissues of the 
lx)wel than metal clamps, and more secure in preventing extravasation. 
Hagemann used silk threads applied in the -same manner. Makins’ 
forceps, whilst exerting a uniform and adequate com|)ression, take up 
very little space, and do not perforate the mesentery. 

The two portions of bowel are now brouglit to the surface, the abdo- 
men is teihporarily closed with sponges, and the provisional plug is 
withdrawn. The amount of gut to be sacrificed is next determined. 
This decision rests partly on the extent of the adhesions and partly* 
on the difference in calibre of the two portions. Tlxe upper bowel is 
usually of normal dimensions, and by cutting through the lower bowel 
*at some distance from the false anus, a tube of nearly equal dimensions 
can be obtained. When the lower intestine is contracted, it may be 
dilated to some extent with the finger. Baraez invaginated the caecum 
valve, and thus enlarged the lower end of the 
which^^w the part implicated. A favourite plan is to cut the 
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upper bowel transversely and the lower obliquely to the longitudinal 
axis, taking more from the convex than from the mesenteric border 
(Wehr). Sometimes the sutures in the larger segment have been placed’ 
a little wider*apart than in the lower (Schinzinger), but this practice 
is very objectionable. Other methods, such as making a fold in the 
wall of the larger gut, are more likely to be needed in cases of primary 
resection. ^ 

The bowel is next liberated either by cutting a wedge-shaped piece 
out of the mesentery, or preferably by making the division parallel 
and near to the intestine. The cut in the mesentery must not extend 
beyond that in the intestine, as a part of the tube thus deprived is 
liable to slough.* 

The bleeding from the cut surfaces is somewhat free, and many 
vessels may require ligature. For this reason, probably, some divide 
the mesentery with the thermo-cautery. It is not permissible to use 
pressure to the freshened ends of the intestine which it is desired to 
unite by first intention. The wound in the mesentery is now closed 
with a continuous suture, t the parts well washed, and the restomtion of 
the bowel proceeded with. 

The needles most suitable for the purpose are ordinary fine sewing 
needles, as recommended by Madelung, and for the suture a fine Chinese 
silk twist. The great danger in this operation is the premature separa- 
tion of the stitches, and if an extremely fine silk is used it is likely 
to cut through tlie tender tissues of the bowel sooner than is desired, 
wlierofore Hagemann advises an ordinary sewing needle and silk of 
corresponding thickness. 

Of all the various modes of uniting the intestine, that by two rows of 
sutures after Czerny's plan has enjoyed the greatest popularity. The 
mucous membrane is first sewn together witli a continuous or inter- 
rupted suture. The object of closing the mucous canal is to keep 
its contents from contact with the ^erous layers till these have healed. 
A considerable saving of time and yet very perfect apposition can be 
obtained by using the continuous suture. But even on such a matter 
the highest authorities differ, for Madelung insists upon the interrupted 
suture, whilst Nusshaum as strenuously advises a continuous one. The 
stitching of the mucous membrane is most conveniently made by passing 
the needle from the interior of the gut, whilst sewing the mesenterial 
half of the tube, and from the submucous side, whilst sewing the opposite 

* Zesas and Keichel have shown that a piece of gut, deprived of mesentery, is 
less likely to suffer gangrene if the cut is made not close to but some millimetres 
from the wall of the bowel, 

t Professor Kocher, after tying all bleeding vessels in the mesentery, abandons 
it without passing any sutures. (Cent, f, Cbir., 1886, p. 691.) 
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or distal half (Baracz). Next, proceeding to the union of the muscular 
and serous coats by Lembert’s suture, the mesenterial edge must be first 
attended to. It is , here that failure in the stitching has moat often 
occurred, as it is so difficult to bring the serous surBices into just 
coaptation at this spot. Madelung first sews together the two edges of 
mesentery close d(jwii to tlic bowel, so as to leave the least possible portion 
uncovered by serous membrape. In passing the Lenibert sutures, which 
shoufe begin at the mesenteric attachment, care should be taken that the 
muscular coat, which is liable to retract, is included in each stitch. To 
facilitate the introduction of the Lembei’t sutures, and to insure coapta- 
tion of corresponding parts in each segment, Mr. Greig Smith recom- 
mends the insertion of “ four quilt sutures on the opposite sides of the 
divided gut, in the exact line in which the Lembert sutures are to 
be placed ; the two on each side are gathered together in the blades 
of catch forceps, and gentle and steady traction made on them by an 
assistant. This raises a well-defined fold along the edge of the bo\rel ; 
into this fold the sutures are inserted. 

Every stitch must be perfect,* ami pass through the serous and 
muscular layers, and as llagemann observes, the stitches must not be 
tied too tightly ; they must not be tied too loosely ; and they must not 
tear the tissues as they are passed. 

The effect of Enterorhaphy is to cause a circular projection of the 
mucous membrane which encroaches on the lumen of the bowel along 
the line of suture. Hence there may be a greater or less degree of 
obstruction immediately following the operation, and to this temporary 
stenosis, a permanent stricture may succeed. Kuininer quotes three 
cases from Udtz’s Table, fatal from obstruction in consequence of swelling 
at the suture line. In an experiment on a dog with the Czerny- Lembert 
suture, Kuimiier found eight days after the operation considerable 
stenosis with dilatation of tlxe gut above. If tliis occairs in man, the 
partial obstruction is likely to cause perforation, as Kummer shows. 
To obviate this tendency, Nicaise, Madelung, IMacCormac, and others 
cut each end of the bowel obliquely, taking more from the convex than 
from the mesenteric border of the intestine. The gut always shortens 
after division, and the mucous membrane prolapses. Ilbser suggested 
that the redundant mucous membrane should be cut away, and tliough 
this was done by Eydygier in an experiment on a dog, yet the jCzerny- 
I.*embert sijture made*, an internal projection of the iinited edges, 

* To test the efficiency of the stitching, Hagemann and others leave out a suture or 
two. at the convexity of the loop, and introduce a fine tube, through which an anti- 
septic solution can be injected into the bowel under some pressure, and a leak 
det^ted. If all is sound, this small opening is closed, and the further steps pro- 
ceeded with. 
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Kummer has described a method, which he has practised successfully in 
experiments on animals, that places the suture swelling outside and not 
inside the lumen of the tube.*' After transverse division of the gut, the 
mucous and siifinucous coats are seized with forceps, and easily separated 
from the muscular tunic for some distance. The musculo-serous layer 
is at first turned back, like a cull‘, and the cylinder of mucous and 
submucous tissue is then resecited for a length of i centimetres. The 
edges of mucous membrane are united with a continuous suture, and 
then the musculo-serous layer is unfolded, its edges turned in, and its 
folds united with Lombert sutures. Kummer claims for this method 
that it produces no narrowing of the intestine.'^''’ 

After the Suturing of the Bowel is concluded, the mesentery, whicli 
now forms a fold, should be s(nvn together' along its free margin. This 
is necessary, .'is Mr. Treves so well explains, in order to close the pouch 
whicli is gaping, to prevent kinking ” of tlie bowel, and to give tlie 
fullest support at tlui line of suture. The Tiowel is luixt (carefully 
washed, and, after all sponges are removed, returned to the .abdomen. 
If the bowel has been drawn down into the remains of th(i sac, it will 
probiibly be necessary to enlarge the hernial orifice to admit of its return 
in its now bulky condition. The wound in the parietes is th(iii closed, 
and the operation concluded. 

In such cases the after treatnumt consists in withholding food by the 
mouth as lojig as possilde during the first week. Nutrient enema ta 
every four hours, iiijections of warm water into the rc(itum to relieve 
thirst, and tlie administration of o[)ium to Iceo]) the inf/cstine at rest 
and to relieve the discomfort and the pangs of liunger, shoiihl be con- 
tinued for three or four days. Fluid foods may be gradually given in 
small quantities by the mouth on the fourth or fiftli day. According to 
Tchertneisky-Buriscliewsky, the mucous membrane does not acquire a 
complete covering of (ipithelium till the fourteenth day,^^ but pulpy 
foods have been given ivitli safety much ejirlier than this. 

Union by Anastomosis. — In certain cases, when the fistula is higli 
u|) the intestine, and the patient is feeble, or when the adhesions arc 
very extensive, and the surgeon is lui willing to excise a long tract of 
intestine, lie may prefer to r(*store the channel of the bowel by Senn^s. 
method of amastomosis ; by perforated, decalcified, bone plates. These 
have a central oval oponing three-quarters of an incli long by half an 
inch wide, and are provided with four threads passing through holes, 
pierced jn the plate close to the edge of the aperture. One of these 
holes is on each side and one at each end. 

In Sennas operation, applied to tlie purpose in question, the steps will 

* A method very similar to this is said to have been previously proposed by 
Momani of Naples. 
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be the same as those already described for secondary resection up to the 
point when the union of the bowel has to be undertaken. The two 
portions of bowel about to be approximated are emptied of their contents 
by gently passing them between the fingers, and both are then clamped 
in two places. An incision is made into each of tliese isolated portions 
an inch long, which divides the convex surface of the l^owel in the longi- 
tudinal direction, and into each opfuiing a bone plate is inserted and 
secured. After the hone plate ejitors the bowel, the needles of the two 
lateral threads are passed through the- whole thickness »>f the bowel (*loso 
to the cut edge, the needles arc removed, and the end threads are 1n*ought 
out at each angle of tlit? wound. The openings are then carefully fitted 
to one another, and the corres]»onding thrt'ads tied. Around the i)lates 
some Lemhert sutures are passed, joining the two ])ortions of bowel, to 
keep the parts steady. Th(^ operation is then concluded. This pro- 
ceeding may he done as al)OVo described, or the portions of condemned 
bowel below the anastomosis may he excised. In tliat case the divided 
ends of intestine are inverted and carefully closed with Lemhert sutures. 

Sachs has invented a modification of Sennas method hy whicli he 
dispenses with ^the threads and approxiiuates the two portions of intes- 
tine hy means of plates which fasten after the manner of a sleeve stud. 
The plates, when fixed in position, can thus l)e made to leave a space 
between them sufficient to insure the contiguous walls of the intestine 
from undue pressure, and, as no sutures arc used, there is no danger of 
infection of the peritoneal cavity by caj)illary communication."® 

The operation of anastomosis is so simple and so rapidly performed 
that no liesitation can be felt in employing it, if we are assured that 
the aperture of conimiinication will remain perinaiiently 0 [)en. This 
can be provided for, according to Mr. Eowreman Jesse tt, by making the 
opening in the bowel inches in length, and hy stitching the mucous 
and serous membranes of each opening with a continuous catgut suture."^ 
Mr. F. T. Paul, when introducing a very ingenious modification of Seun’s 
gastro-enterostomy, showed, hy lefercnce to at least six cases of that 
operation, that though tin*- immediate r(‘sult is generally satisfactory, 
the opening after a time tends gradually to close, and sym])toms of 
obstruction are developed.®® 

Union by Invagination. — There is yet another mode of restoring the 
continuity of the intestines wliicli has found many eminent advocates. 
It is the method of invagination in whiedi the upper cud of the intestine 
is introduced for a sliort distance into the lower, and fixed in that posi- 
tion. It has been brought before the profession from time to time 
without meeting %vith general approval, and of late years has been 
strongly recommended by Sonii and others, Sena invented a modifica- 
tion of Jobert’s method, which he describes as “consisting essentially 
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in the use of a thin elastic rubber ring for lining the intussusceptum 
to prevent ectropium of the mucous membrane ; to protect the mucous 
membrane of the bowel against injurious pressure from the suture ; 
to keep the lumen of the bowel jiatent during the inflammatory stage, 
and to assist in maintaining coaptation of serous surfaces ; and finally, 
the substitution of catgut for silk as invagination sutures. 

The details of the proceeding are as follows: — “The upper end of 
tlie bowel whicli is to become the intussusceptum is lined with a soft 
pliable ru1:)ber ring made of a rubber band, transformed into a ring by 
fastening the ends together witli two catgut sutures. This ring must 
be the lengtli of the intussusceptum, from one-third to half an inch ; 
the lower margin is stitched by a continuous catgut suture to tlic’ lower 
end of the bowel, which effectually prevents the bulging of the mucous 
membrane, a condition which is alw^ays difficult to overcome in circular 
suturing. After the ring is fastened in its jilace, the end of the bowel 
presents a tapering appearance whicli materially facilitates the process 
of invagination. Two well- prepared fine juniper catgut sutures are 
threaded, each with two needles. The needles are ]>assed from within 
outwards, transfixing tlie upper poition of the rubber ring and the entire 
thickness of the wall of the bowel, and always equidistant from each 
other ; the first suture Ijeing passed in such a manner that each needle 
is brouglit out a short distance from the mesenteric atfaclniioiit, and the 
second suture on the opposite convex side of the bowel. During tliis 
time an assistant keeps tlie opposite end of tlie bowel compressed to 
prevent contraction and Imlging of the mucous mcmihrane. The needles 
next are passed throiigli the peritoneal, niuscnlar, and connective tissue 
coats at corresponding points about one-third of an inch from the margins 
of the opposite end of the bowel, and when all the needles have been 
jiassed, an assistant makes equal traction on the four strings, and the 
operator assists the invagination by turning in the margins of the lower 
end evenly with a director, and by gently [lushing tlie ruliber ring com- 
[iletely into the intussuscipions. The invagination ’accurately made, the 
two catgut sutures are tied only with sufficient firmness to prevent dis- 
invagination should violent peristalsis follow the operation. Tliis is 
their only function . . > after a few days the rubber ring beoomes 
detached, and by giving way of the catgut sutures is again transformed 
into a flat band, which readily passes off with the discharges through 
the bowels.” genn further [)rotects the line of junction by fastening 
around it an omental flap. 

It cannot be denied that there are grave iibjections to the method of 
invagination, as Madelung so well demonstrated.^'*^ Its principal recom- 
mendation is the rapidity with which it can be performed, as compared 
with end to end suturing. Of the several plans by which union by 
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iavagination can be carried out, one of the uiost promising is that in- 
vented by Mr. F. T. Paul in 1891, and .successfully practised by him 
upon the human subject in November of the same year.* 

In this operation a ** decalcified bone tube is prepared, to which is 
attached a needle and a strong silk thread, called the traction thread. t 
. . . The piece of bowel having been excised, the tube is sewn into the 
upper end, and the traction thread passed through the wall of the lower 
segment about three inches down. Next the two cut ends of bowel are 
quickly attached to each other with a continuous suture. An assistant 
now draws firmly on the traction thread, whilst the operator produces a 
short invagination which is retained in position by three or four Lcmbert 
sutures. Finjdly tlio traction thread is drawn tight and cut oli' short, 
its ends dropi)ing into the bowel. . . . When invaginating, an error 
must be guarded against. The invagination is most easily produced by 
allowing it to commence about half an inch or so below tlui tube. This 
means that the cut will be barely covered by it, vvliilst the lumen of 
the bowel will be considerably blocked, and the operation consequently 
most imperfectly performed. It must be made to' commence imme- 
diately below the tube by drawing the very first part of the lower 
segment upwards with the tips of tlie fingers, and care must be exer- 
cised to observe that the mesenteric side of the bowel is as thoroughly 
covered by the invagination as the other side. ... It is claimed for 
this operation that the closure is absolutely secure so long as the 
bone tube remains intact, or until sloughing has had time to occur ; 
a free passage is at once established ; the opening does not subsequently 
<liininis]i or close ; th(^ operation has had the a|)j)earance up to tlie 
present of being, se, free from danger.” Mr. Paul advises that the 
patient should be fed freely with fluid nourishment from the first, for 
sound and rapid liealirig caimot be expected in a starving body. 
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CHAPTER XL. 

ON THE TREATMENT AFTER HERNIOTOMY AND THE PER- 
SISTENCE OF SY^MPTOMS AFTER REDUCTION, 

Tjje Treatment of the Patient after Herniotomy concerns especially 
his constitutional state, and it will not be necessary to give direction.s 
about the care of t\u\ wound, whicdi differs in no material respect from 
that of other wounds of the abdominal wall. After cicatrisation is com- 
plete, a truss should be applied, and this will probably be the most 
prudent course, even though a curative operation has been done in 
addition to the herniotomy. 

In cases of no great severity the after-treatment consists in keeping 

2D. 
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the patient warm in bed, in feeding him with fluid foods, which at first 
(during twenty>four hours) must be given sparingly, and in abstaining 
from the use of drugs till they are called for by some positive indication. 

Administration of Purgatives. — Up to the middle of this century it 
was the practice to administer, soon after the operation, purgatives by 
enema or by the mouth, because it was supi)Osed that the patient would 
not feel complete relief until the bowels had acted. This pernicious 
routine was upheld liy the teaching of Travers and Lawrence, and 
appears to have been general both in this country and France in spite 
of occasional protest. The practice was condemned by Dupuytreii, 
Guthrie, South, Cock, Arnott, and others. Hancock made a statistical 
comparison of cases treated after operation with and without purgatives, 
and found the dilFeronce in the mortality to he 36 per cent, against the 
ljurgatives.* The custom seems to have passed out of use after 1865, 
and now has no respectable advocate. If the strangulation has beeti 
short, even tliougli severe, the chief danger arises from the effect on the 
nervous system of tlie irritation of the nerves of the part, and this irrita- 
tion ceases when the bowed is libei'ated. The danger from obstruction 
in such cases is iiivsignificaut, and the bowels can safely bo left at rest. 
When strangulation has lasted for some days, tlie danger from obstruc- 
tion is more likedy to bo pressing. The intestine does not act either 
because tlie part above the strangled loop is paralysed or because there 
is peritonitis, which has the same effect, and in both these cases any 
attempt to unload the bowels by medicine is particularly to be avoided. 
An enema may do no harm, but it hardly reaches far enough to he of 
mucli service. Of all the unfavourable symptoms which may follow 
herniotomy, constipation is the least important, as was long since 
demonstrated by Mr. Bryant.*^ The bowels gradually recover their 
muscular power, if time is given them, and after a week or ten days, 
if the}^ do not respond to a simple enema or a mild purge, there will 
he no necessity to urge them whilst the patient’s state continues good. 
Mr. Jalland of Horn castle operated upon a woman, eet. 52, for femoral 
hernia, whose bowels remained constipated, notwithstanding a dose of 
castor-oil on the fourteenth day, till three weeks after the operation, 
when they acted spontaneously.'^ 

Diarrhoea after Operation. — ^The purgatives whicli are sometimes 
given unadvisedly before the operation, even at the present day, may 
cause several loose stools after reduction. If not very copious and very 
numerous, they are not of serious importance, nor is the liquid stool 
which passes sometimes just after the bowel is returned, or soon after 

* Hancock collected 80 cases which were purged after operation, and of these 38 
died ; whilst of 69 cases treated without purgatives, 8 died. I place very littlo 
reliance upon these fig^res.^ 
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the operation, a symptom of any consequence. But it is far otherwise 
with the diarrhoea that sets in occasionally during the first twenty-four 
or forty-eight hours, and increases so rapidly the exhaustion of the patient. 
It probably depends upon enteritis,* as was suggested by Lavater, who, 
with others, has insisted upon the gravity of this complication. A copious 
action of the bowels in children from “ three to six or eight hours after 
the operation ” has been regarded by Mr. Howard Marsh as of no great 
moment.^ The danger of the diarrhoea both in the child and in the 
adult depends upon its persistence. Among 1 5 cases in Table XXXII. 
in which this symptom was noted, the 7 who lived had f(‘w stools, and 
the 8 who died had many. The treatment chiefly relied iipon under 
these circumstances is opium in small doses, frequently repeated, and 
the starch and opium enema. As the tendency is toward collapse, 
brandy should be added to the diet, which cannot be much restricted, 
except that it may be given in small quantities at a time and peptonised. 

The restlessness which is often a prominent symptom before opera- 
tion, sometimes continues after it, and must Tx* allayed by narcotics. 
The pain ceases after reduction, and, if it persists or increases, usually 
signifies the advent of some complication. 

When Prostration is present, and even when it is well marked, it 
may rapidly and completely pass off in some cases after operation. But 
in very many no such improvement is observed after the bowel is released, 
and the patient gradually dies in collapse. He may continue in this 
depressed condition so long as four days without rallying.^ Very little 
can be done to restore the patient when prostration is once established. 
External warmth, brandy, and easily digested lliiid foods are the principal 
but very inadequate means of treatment. A temporary reaction can 
often bo obtained by subcutaneous injections of strychnia or by injec- 
tions of saline solution into a vein. The pulse can again be felt at 
the wrist, the lividity becomes less, the biccougli ceases, and the general 
condition improves. But the amendment is not lasting, and in a few 
hours the symptoms of depression return in all their intensity. 

Hiccough is not a sign whicih indicates with any certainty the event 
of the case. It is often present in those about to die, but in not a few 
who survive, this symptom persists for a time, which may extend even 
to three days. 

Vomiting is the symptom which most commonly persists after reduc- 
tion, and may bo due to a variety of causes. When the hernia lias been 
returned by taxis, vomiting may recur though the intestine is altogether 
free. I was called upon to put back a strangulated femoral hernia in 
an elderly man, and succeeded in reducing all but a lax jiicce of tissue 

* The loose motions soon after operation are sometimes mixed with blood, which 
may either be the result of taxis, or may be due to the enteritis. 
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which was probably adherent omentum. Three hours later the patient 
was once copiously sick. As the man had been much subject to vomiting, 
independently of his rupture, I did not operate, but under such circuni- 
stances with a hernia not completely reduccjd one would be justified in 
operating, and should certainly do so, if the sickness recurred more than 
once. Before the days of chloroform, sickness occasionally continued 
after operation in cases whicli terminated favoTirably. Goyrand mentions 
an instance of vomiting on tlie first and second days though the bowels 
had acted a little.^ The sickness caused by the ansesthetic is sometimes 
a source of difiiciilty, if it lasts more than a few hours. It is frothy and 
bilious without faecal odour. In cases which otherwise do well, vomiting, 
if it recurs, comes on, as a rule, within the first twenty-four hours, and 
then ceases, but occasionally it is repeated during three days, and rarely 
during six days after the operation. A patient sometimes has one faecal 
vomit, and later bilious matters are brought up. After successful [)rimary 
resection of the intestine the patient has been known to have one or 
two stercoraccous vomitings.^ Mr. F. T. Paul found much difficulty in 
allaying this sickness in the suc(*.essful case of Enterectoiny referred to 
in the last chapter. The vomiting which is transitory, probably depends 
in most cases on paralysis of the intestine above the strangled loojj, and 
ceases when the bowel recovers its muscular power. But the diagnosis 
is very difficult when the loop that has been strangulated, does not 
soon resume its function, and remains contracted whilst the bowel above 
is overfilled. Mr. Treves quotes two cases of Mr. Pitts’ and two of 
PlenroFs in which laparotomy was performed under the supposition that 
this obstruction was due to a mechanical cause.^ If the surgeon has 
taken due pains to assure himself that the bowel has been quite set 
free and returned fairly into the abdominal cavity, he will know that 
the vomiting is not owing to any imperfection in the operation. 

A common cause of persistent vomiting after operation is peritonitis. 
The symptoms of this complication are usually sufficiently manifest, not 
only by the vomiting, but by the pain, tenderness, and distension of 
the abdomen. 

Enteritis, as a sequel to herniotomy, is generally attended with loose 
stools that may contain blood, and by vomiting which may be sterco- 
raceous, and when the first of these symj)toms is present there is little 
likelihood of error. Moreover, according to Mr. Treves, the abdomen 
is sunken, the pain paroxysmal, and there is comparatively little tender- 
ness. A woman who died in St. Mary’s Hospital with acute mem- 
branous enteritis of 4 feet of the ileum, said she had no pain.® But 
sometimes there is no stool in these cases, and it may be supposed that 
the bowel has not been released or has become obstructed. The passage 
of flatus serves, according to Ferret, to distinguish the vomiting duo to 
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enteritis from that of persistent strangulation. Peritonitis without other 
complications and enteritis are both best treated with opium. 

The distension of the abdomen and retention within the bowel of 
septic alimentary matters are grave dangers in peritonitis, and it is much 
to be desired that these symptoms could be safely combated by the 
administration of saline purges. Mr. Greig Smith, Professor Senn, and 
others are in favour of using purges for peritonitis occurring after 
abdominal operations, and one may be sorely tempted to apply the same 
remedy in the peritonitis after herniotomy. The chief objection to so 
doing lies in the possibility of lesion at the site of stricture, which in 
many cases is the starting-jioint of the peritonitis. If under these 
circumstances the intestinal current is hastened, perforation is likely to 
ensue, when the surgeon will tind to his dismay that he has emptied 
the intestine into the abdominal cavity. 

A form of Septicsemic Peritonitis has been described by a French 
writer whicli has the following characteristics. The patient does well 
after the operation for two or more days. Tliere is then a slight rise of 
tempera til re, the patient complains of nausea, and the tongue becomes 
dry. The symptoms now rapidly increase in severity. In a few hours 
the state of <iepression is well marked, the breathing is oppressed, and 
the temperature reaches 104'*, or still higher. Yet the belly is neither 
painful nor distended, and the stools arc not suppressed. The patient 
sinks lower and lower, and dies in collapse. This condition was success- 
fully diagnosed by Peyrot, who opened and waslual out the peritoneal 
cavity, and the patient recovered. 

The occurrence of Perforation is signalised by sudden, intense, 
abtlominal pain, and by vomiting. The symptoms of peritonitis, if not 
already present, develop rapidly in their most acute form, and soon ter- 
minate fatally. When extravasation is prevented by adhesions, the signs 
are those of a local peritonitis. Perforation, as before mentioned, occurs 
at various periods, and may he produced spontaneously or from slight 
mechanical causes. A patient, among those in Table XXXII., had a fit 
of coughing on tln^ second day after operation, and immediately com- 
plained of severe pain in the belly and vomiting. After death, two days 
later, the how(d Avas found perforated. The intestine sometimes gives 
way and extravasation into the peritoneum takes place without any 
sudden accession of symptoms, hut vomiting comes on, as a rule, soon 
after the event. If the perforation can be iliagnosed, the only chance 
of life for the patient is to open the abdomen at once, secure the leaking 
bowel, wash out the peritoneal cavity thoroughly with hot water,* and 
form an artificial anus at the herniotomy wound, or unite immediately 
the ends of bowel after resecting the damaged part. The result of 
* The water should be at a temperature of 108“ to 1 10®. 
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perforation is not necessarily or generally fatal when the faecal matters 
come by the wound. A case is recorded in Froriep^s Notizen of a man 
who suiTeptitiously drank beer three days after operation, and by reason 
of his haste coughed after drinking, whereby the bowel was burst and 
the contents escaped externally. 

Gangrene after Reduction. — When the bowel which has been re- 
duced after strangulation by taxis or by operation, becomes gangrenous, 
symptoms arise somewhat resembling those of perforation. The pain 
is a less ' prominent symptom, and less sudden in onset, but in both 
complications the vomiting is at first bilious and afterwards faecal, and 
the prostration is extreme. 

Fresh Descent of Gut. — In very exceptional cases a piece of bowel 
descends after the o])eration and becomes strangulated, so that the 
symptoms seem to continue, though in reality they are due to a second 
strangulation. 

Incomplete Reduction. — After reduction or apparent reduction by 
taxis or by oj)eration, the symptoms of obstruction may persist because the 
bowel has not been released from constriction. Most of these cases have 
been already mentioned in the preceding chajjters, but for convenience 
of reference they will ])e hero grouped together. The hernia may be in- 
completely reduced cither because the surgeon has not noticed that a 
small part is still external, or because the sac possesses two narrowings, 
one at the neck and one below, and the l)owel has only been reduced 
through the first of them (see page 92). In the chapter on Interstitial 
Hernia 1 have dwelt at length upon the danger of partial reduction, and 
have indicated the signs by which it is known that the parts are not 
completely liberated. Gases have been recorded, and some have been 
described on page 350, in which two herniae have been present, and the 
operation has been ])erformcd upon the one not strangulated. It is 
somewhat difficult to understand why the surgeon does not recognise 
that the bowel which he lays bare, is not i]i a condition of strangulation. 
An explanation which may apply to some of them, is suggested by a case 
of Callisen^s, which, is quoted by Rougemont. Callisen operated on a 
bubonocele, and found the bowel acutely inflamed. It was returned 
without difficulty, but the symptoms continued, and after death it was 
discovered that there were two sacs (hernia inguino-properitonealis), and 
that the intestine had been pushed back into the abdominal portion of 
the hernia. Judging from this case, we may suppose that if there are 
two distinct hernias, the one that is strangulated sets up a peritonitis 
which spreads to the bowel in the second sac, and thus the surgeon is 
deceived when ho exposes the inflamed bowel, and mistakes its condition 
for the effect of strangulation. In the same manner might bo explaineii 
the oversight when a non-strangulated hernia is operated upon whilst 
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the symptoms depend upon an internal strangulation (see ptig® 356). 
Sometimes the bowel is returned taking witli it th(i agent of strangula- 
tion, and of this instances have been given on page 99. Again, the 
bowel may be returned and accidentally pushed under a band formed 
by organised adhesion or by omentum attaelied to the parietes,^^ and thus 
a second strangulation is begotten in the act of destroying the first. 

Reduction en Masse.’’ — The various accidents, accompanied by 
persistence of tlie symptoms, may now be considered which have been 
described under the name of “r<Sduction en masse.”* The ])arts pro- 
truded, with the sac or witliout it, are jnished out of siglit, but they 
arc still in the grasp of the constric>tion. Hancock collected 84 cases 
wherein the hcrni;il tumour had been reduced without relief to the 
symptoms, and 44 were examjdes of reduction en inasse.^^ 

Inguinal hernioB are most freqiieiitly subject to tliese displacements, 
for among 112 instances cited by EoiirgiKit, 101 were oblique and 
2 direct inguinal and 9 were femoral lierniaB.^^ According to the same 
authority, the reduction was made by the surgeon 51 times, by the 
patient 31 times, and 5 times l)y botli jjatient and surgeon, whilst in 
two cases tlie reduction Avas s])ontaneous. Eoiirguet liiinself met with 
a case, and (piotes another of Dupuytreii’s in Avhich a scrotal hernia Avent 
back en masse spontaneously after a bath. Mr. Mayo Kolxsoii api)ears 
to liave met with an instance of the same kind,^" ajid in tliis as well as 
in Bourguot’s ease*, the boAv6l Avas disengaged from the constricting agent 
Avithout operation some tiuK? subsequently to the reduction en masse. 
Nelatoii observed in regard to such ca.s(‘s that ellorts of taxis have 
preceded and made way for the spontaneous reduction. 

All forms of reduction en masse are raj-e, but ])i*obably tlie most 
common A ariety is that in Avhicli the sac Avitb its c.ontcmts is pushed 
bodily through the hernial orifice into the ahdomen. This may occur in 
inguinal or femoral hernia. Under these circumstances the neck of the 
sac may leav^e tlie neighbourhood of the internal inguinal or femoral 
ring, and rise in flu? alnlomiiial cavity to a distance of an inch and a half 
(Cruvelhicr), of 5 centimetres (Bourguet), or of 3 to 4 inches (Luke) 
from the parietes. The fundus is then adjacent to the hernial aperture. 
In otlrcr cases the neck of the sac remains ueai* its ordinary position, 
Avhilst the fundus is turned into the iliac fossa or toAvards the pelvis 
and symphysis puhis. In both these instances tlie deeper jiarts of the 
sac are covered by that part of the parietal peritoneum which it has 
detached. The two serous layers are thus in contact liy their suhperi- 
toneal surfaces, and may bo in close apjiosition or separated by a portion 

* There is a manifest tendency among authors, more conspicuous in former years 
than at present, to confuse reduction en masse, imperfect reduction, and properitoneal 
hernia. 
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of the subseroixs fatty tissue. The scrotum is empty, and the inguinal 
canal wide. 

In a second variety the sac is torn, and the contained viscera escape^ 
leaving the sac wholly or partly in situ. Either the neck is separated 
from the fundus and retires within the abdomen holding the intestine 
still strangulated, or a rent is made, usually at the back of the sac, 
and the bowel is pressed up between the abdominal wall and parietal 
peritoneum.* 

It may happen after the sac has been opened during herniotomy that 
reduction is attempted before the stricture has been sulhcieiitly enlarged. 
The neck may thus be pushed inwards, and the intestine, overlapping the 
cut edge of the sac, enters tlic subperitoneal space in the iliac fossa, t 

Giron records a case in which the neck was not displaced, but at its 
upper part the sac was torn for a distance of 5 to 6 centimetres. A rent 
was also found in the parietal ]>erit<'>neum to the outer side of the internal 
inguinal ring. Through these two openings the gut had been forced, 
and had thus reached the general peritoneal cavity. Meckel quotes 
from R^niond the case of a man xvhose efforts to reduce an old inguinal 
hernia burst tlie sa(* and drove the intestines between the skin and 
aponeurosis of the external oblique muscle as far as the navel. 

The diagnosis of cases of reduction cn masse may Ixe very difficult, 
more especially if the surgeon lias not himself performed the taxis. For 
the patient whose symptoms of strangulation have persisted, may be so 
ill and dejiresscd that he is unable to give a coherent history. When 
the patient has reduced tlie liernia, lie is aj)t to say that it went hack 
without much pressure. AYhen the surgeon has reduced it, lie liears no 
gurgle as it goes hack. On (examination of the hernial sites no tumour 
is seen in the ordinary situations. The scrotum is empty, and the 
inguinal ring and canal wide. By introducing a finger hito the canal a 
part of tlie sac may sometimes bo felt, and in favourabhi cases an impuLse 
on cough is obtained. There will be no impulse if the hernia has been 
much displaced laterally, or is some distance from the ring. As the sac 
preserves its tension, a fulness and sense of resistance are met with 
on palpation above Poui)art\s ligament, This fulness or ill-defined 
tumour ivS usually tender on pressure, and the seat of a fixed pain. If 
the displacement has been towards the pelvis and pubes, or if there is 

* Mr. Birkett found the sac in the majority of the instances which he examined^ 
tom n^ar the neck, and he was disposed to regard this as the most common form of 
reduction en masse. 

t Pelletan and Albert mention such instances, I have myself had an opportunity 
of dissecting a case of the kind. 

t Benno Schmidt mentions a third variety of which an instance was observed, 
both by himself and by Pitha, wherein a femoral sac was not reduced but was dis* 
placed merely between the pectineus and adductor longue.*® 
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much meteorisni, the tumour is likely to escape detection. Pain at the 
part and undue resistance may be altogether absent, as Luke pointed out.^^ 
Another circumsbince which sometimes complicates the diagnosis, is that 
after the unsuccessful reduction there is. a remission of the symptoms. 
Professor Kocher met with an instance in which the sickness ceased for 
nearly three days.^^ In illustration of this anomaly I will quote a case 
recorded by T, S. H. Jackman, in St. Bartholomew's Hospital Reports. 
A farm fabourcr, a^t. 44, witli a right inguinal hernia, was taken with 
symptoms of strangulation, for which Jackman used taxis. The hernia 
bounded out of his hand into the abdomen, not with the usual feeling 
that a hernia gi^^os, as it returns, and there was no gurgling. The 
patient felt relieved, his vomiting ceased, and in three hours the bowels 
acted. He continued comfortable during the next day, but about forty 
hours after taxis tlie vomiting recurred, and was stercoraceous. It was 
accompanied by hicc(nigh. Tliere was pain in the abdomen, especially 
over the right internal ring, where there w^as slight fulness on palpation. 
At the operation Jackman slit up the external ring, and felt in the abdo- 
men a hernia which he Avas able to j)ull down with a pair of forceps, and 
relieve from straiigiilation.^^ It is evident that cas(‘s of reduction en 
masse must present great ditliculty when there is an iinperfect history, a 
remission of the sy]u])toTus, no tumour, and no fixed pain. 

If the rules that have been laid dowui for the ])eu‘forniaTice of herni- 
otomy be strictly followed, the surgeon will l)e in no danger of effecting 
a reduction en masse unawares. 

Treatment of Reduction en Masse. — When the symptoms of strangu- 
lation persist after taxis and a diagnosis can be made, an operation must 
at once be pcrform(Ml. Sometimes the patient is able to strain or cough 
down the sac, in Avhie.h case herniotomy can be done in the usual 
way. Otherwise the abdomen must be opened by tlie incision of an 
ordinary herniotomy carried upAvards beyond the usual limits, or a 
laparotomy may be done above Pou part's ligament or in the middle line. 
With inguinal hernia the canal must be slit up, and unless the sac 
can be felt and gently draAvn down, tin*, abdomen must be opened l)y 
extending the incision upwards. In femoral hernia some would prefer 
to open the abdomen at onc.e above Poupart's ligament. Mr. Arthur 
Barker has successfully relieved a r<5duction en masse of inguinal hernia 
through an incision in. the middle line, and recommends this method as 
being much easier than the incision in the vicinity of the rupture.-" 

Obstruction from Adhesions. — The persistence of the symptoms of 
strangulation may be due to conditions Avhich differ from all the preced- 
ing. The bowel may be freed from constriction and returned, but the 
arms of the loop may become adherent and the intestine be so acutely 
flexed that it is impermeable to the passage of fluids. This subject has 
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been referred to on pages 320 and 351. Riedel made an exploration 
after herniotomy on account of the persistence of the symptoms, and 
found the gut flexed at its mesenterial side like a finger bent to a 
right angle at all its joints. He resected this portion, and the patient 
recovered.-^ 

Matting of Intestinal Coils. — The coils of intestine from a bernia 
may become so closely agglutinated that the passage of the contents is 
interrupted (see page 1 14), ancl the obstruction may be so complete that 
excision' of the whole mass or anastomosis of the parts above and below 
may be necessary. 

Remote Effects of Strangulation. — Finally, in very exceptional in- 
stances, obstruction of the intestine occurs as a remote consequence 
of strangulation. A general outline of such cases has been given on 
pages 1 14 and 115. The bowel may undergo cicatricial contraction either 
“ from the healing of a loss of substance, or from a well-localised con- 
tracting peritonitis” (Treves).-® The symptoms of obstruction appear 
from a few weeks to a few years after strangulation. The obstruction 
also arising from adhesion of the bowel and flexion does not always 
iioma on immediately, but may he deferred to some weeks or months 
after operation. The extremity of a loop may l)ccome adherent to the 
parictes, and thus be kept in .a flexed position. According to Professor 
Seim, “ if the point of flexion remains free, certain portions of its wall 
will yield to the pressure (»f tlie fluid inhistinal contents, and gradually 
the lumen will be restored. But if the entire circumference of the 
bowel at the point of flexion has l)ecome iixed and imniovahle by in- 
flammatory adhesiems, flexion ])ecomes a direct and serious obstruction.” 
The occlusions of the bowel which occur as a remote consequence of its 
strangulation in a hernia, belong to the class of intestinal obstructions, 
the furtlier consideration of which does not come within the compass of 
this work. 
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Dieulafoy, aspiration a means of reduc- 
tion, 361 

Dionis, prognosis after herniotomy, 369 
Direct hernia, anatomical relations of, 
134. 13S. *39 

hernia, double, 142 

hernia, symptoms of, 140 

hernia, truss for, 212 

Doctrine of hernia, 55 

of strangulation, 302 

Donders, smooth muscle of gubernacu- 
lum, 102 

Double hernia, 12 

hernia, effect of occupation on, 55 

Douglas, Dr. K., anatomy of inguinal 
hernia, 71 

Dowse, Stretch, Meckel’s diverticulum in 
direct hernia, 121 

Doyen, fsecaloid vomiting from stomach, 
241 note 

Duplay, valvular closure of sac, 93 
Dupuy, changes in mesentery, 331 
Dupuytren, case of perforation, 333 note 

Enterotome, 403 

false anus, 404 

hernia of root of umbilical cord, 239 

reduction en masse, 423 

the stricture in strangulation, 312 

Diiverney’s obturator hernia, 277 


Ebner, L., ischio-rectal hernia, 293 

perinseal hernia, 289 

Ectopia of ovary, 157 

of ovary, condition of canal of Nuck 

with, 158 

of ovary, a transitory condition of 

childhood, 158 

Eczema withgpfalse anus, 400, 408 
Elastic strangulation, 304 
Emmert, on strangulation, 309 
Emphysema a sign of gangrene, 315 
Encysted hernia, 83 note 
Engel, coverings of csecum, 102 
Englisch, hernia of ovary, 353 note 
serous pouches in hernial regions, 

^35 

variations of hypogastric artery, 73 

Enterectomy, 407 

clamps for, 409 

preparation of patient, 408 

Enteritis after herniotomy, 420 

in strangulation, 340, 356 

Enterooele, 2 

pressure on, 220 

partial, 115 


Enterocele, partial, constipation with 
strangulated, 340 

partial, frequent in obturator hernia, 

118 

Enterorhaphy, 410 

causing stenosis, 41 1 

Enterotome, Dupuytren’s, 403 

Gross’s, 404 

mode of application, 405 

mortality after use of, 407 

symptoms after use of, 406 

jLperon, 403 

Epigastric artery, wound of, 373 
Erichsen, division of stricture in gan- 
grene, 398 

Ernst, Gustav, platinum plating of 
trusses, 205 

Esquirol, transposition of large gut by 
distension, loi 
Eventrations, 242 
Extravasation of fseces, 324 


F.t:cAL fistula, 330 

fistula, treatment of, 404 

occlusion, theory of, 305, 308 

Falciform process, 75 
Fallopian tube, hernia of, 162 

tube, in obturator hernia, 279 

tul')e, strangulation of, 353 

Fascia, transversalis, 70 

Fat, rubperitoneal, 71 

Female, effect of parturition on the, 53 

oblique hernia in the, 13 1 

Femoral canal, 74 

hernia at different ages, ii 

hernia, conditions disposing to, 48 

hernia, constrictions of the sac, &c., 

169 

hernia, coverings and position of 

sac, 165 

hernia, diagnosis of, 167 

hernia, frequency in population, 

170 

hernia, liability of bakers and gar- 
deners to, 52 

hernia, incurability of, 185 

hernia, rare formfe of, 166 

hernia, sac of, in partitions, 90 

hernia, symptoms of, 169 

hernia, treatment of irreducible, 

218 

hernia, truss for irreducible, 213 

hernia, variations in sac, 168 

ring, dimensions of, 74 note 

— 74 


truss; 206 

Fenwick, Hurry, difficult reduction of 
hernia, 388 

traumatic ventral hernia, 270 

Ferd, canal of Nuck, 46 
Fergusson, Sir W., reduction without 
examination, fatal case of, 374 
Fernelius, the peritoneum, 18 
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Eerrier, constipation with partial en- 
terocele, 340 
Follin. See Goubeaux 
Foreign body in herniated loop, 354 
Forster, Cooper, loose body in sac, 97 
Forster, T., infantile hernia, 83 
Fossa hypogastrica, 72 
Franco, Pierre, inventor of herniotomy, 
303 note, 368 

Frickhbffer, mortality after taxis, 364 note 
statistics of strangulated hernia, 365 


Gadkuman, hernia of MeckeFs diverti- 
culum, 121 

Gage, Homer, defective parietes, 273 
Gaillard, change in external ring with 
age, 67 

Galen, cause of hernia, 17 
Gall-bladder, hernia of, 97 
Gangrene, after reduction, 329, 364, 375, 
422 

causes of, 325 

characters of, 328 

characters of fluid in sac, 316 

frequency of, in strangulated hernia, 

394 note 

from strangulation, 324 

question of primary suture in, 395 

symptoins of, 345 

treatment of, 394 

treatment of, in London, 397 

Garangeot, cause of iiernia, 61 

femoral hernia, 164 

obturator hernia, 277 

vesical hernia, 297 

Garr5 and Nepveu, fluid in hernial sac, 
317 note 

Gatinaria, INL, strangulation by volvulus, 
310 

the iron truss, 195 

Gay, John, traumatic hernia, 2 
Gee, sigmoid flexure on right side, 10 1 
note 

Geiger, M., ctocal hernia, 108 
Geoffroy St. Hilaire, congenital umbilical 
hernia, 244 - 
Gerdy's operation, 425 
Gibson, partial eiiterocele and Meckel’s 
diverticulum, 120 
Gimbernat’s, Ant. de, ligament, 73 

operation for strangulated femoral 

hernia, 165 

— - — variations of ligament of, 48 
Giraldda, congenital hernia, 44 

treatment of small perforation;;-, 393 

Girou, reduction en masse, 424 
Glands, enlarged, mistaken for hernia, i So 

inflamed, mistaken for hernia, 357 

Godlee, operation for obturator hernia, 

^ 379 

Gosselin, cause of peritonitis, 333 note 
— — hernial in linea semilunaris, 266 
ihdarated neck of sac, 90 
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Gosselin, inflamed hernia, 355 

tetanus from excoriatioiv by truss, 

210 

Goubeaux and Follin, processus vaginalis 
in ectopia, 28 

Goulay’s sac with large mouth, 1 31 
Goursaud, “ etranglement par engoue- 
inent," 304 

Goyrand, interstitial hernia, 143 

vomiting after herniotomy, 420 

Greig Smith, draining the intestine, 
390, 400 

— — operation for fajcal tifstula, 406 
Gross’s Enterotoine, 404 
Grynfeltt, “trigonum lumbale superius,” 
268 

Guberiiaculiim testis, 34 note, 84 
Guido de Chauliac, femoral hernia, 164 

ventral hernia, 258 note 

Guinard, Aiine, partial enterocele, 119 
Gunn, Donald, serous sacs under crural 
arch, 60 

(jttiRsenbauer, effect of antiseptics on 
mortality after operation, 368 
; Guy, hernia in linoa semilunaris, 265 

Habh, statistics of herniotomy, 368 
I Htoirg)rrhage after taxis, 314 
j Haenel, secondary Knterectomy, statis- 
! tics, 408 

j Hagedorn, statistics of Ijerniotomy, 365 
Hager, labial hernia, 291 
Halstead’s operation, 230 
Hames, G. H., serous sacs under crural 
arch, 59 

Hanc»>ck, purges after herniotomy, 418 

reduction en masse, 423 

Hartung, interstitial hernia, 152 
! Haward, Warrington, statistics of herni- 
otomy, 365 

Hawkins, Ca3sar, lymph in heiTiial sac, 

319 

Heaton’s operation, 225 
Heimann, mortality af ter Kn terotome, 407 
Heister’s discovery of direct hernia, 133 
Ilelferich, inanition from faffee anus, 408 
Heliodorus, operation for cure, 222 
Henle, 68 

Henrot, obstruction after herniotomy, 420 
H(irii, John, aspiration a Tneans of re- 
duction, 361 

Hernia, abiiormal types of, 3 

csecal, 100 

contents of large, 98 

i direct, 134 

j double, 12, 1 31 

femoral, 164 

funicular, 79 

in canal of Nuoil, 45 

incidence of right and left, 14 

infantile, 80 

inflamed, 354 

interstitial, 143 
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Hernia, irreducible, 215 

ischiatic, 285 

lumbar, 266 

muscle, 18 1 

oblique inguinal, 124 

- — obstructed, 253 

obturator, 277 

of appendix vermiformis, 108 

‘ of bladder, 295 

• of Fallopian tube, 162 

of Meckel’s diverticulum. 120 

of ovary, 156 

of sigmoid flexure, loS 

of uterus, 163 

para-iiiguinal, 124 

rarity of, at birth, 44 

reduction of, 188 

scrotal, truss for, 211 

spontaneous cure of, 182 

sudden descent of, 62 

through outlet of pelvis, 287 

tunic® vaginalis, 38, 76 

tunic® vaginalis, relative frequency 

of, 41 

umbilical, congenital, 239 

- umbilical, ordinary, 248 

uncontrollable, 207 

ventral, 258 

Herniotomy, causes of death after, 381 

details of, for inguinal hernia, 370 

difficulties of, 383 

difficulties of reduction in, 388 

draining intestine in, 389 

examination of strictured part, 374 

for femoral hernia, 376 

for obturator hernia, 378 

for umbilical hernia, 377 

for ventral and other hernia, 379 

frequency of, in the sexes, 379, 380 

mortality after, 365, 366 

opening the sac in, 373 

treatment of intestine in, 375, 390, 

392 

Hernu, hernia inguinalis anteve8icalis,i44 
Hertzberg, secondary Enterectomy, 40b 
Hesselbach, F. C., anomaly of epigastric- 
artery, 140 7 iotc 

direct hernia, 133 

femoral hernia in partitions, 90 

— — interstitial hernia, 149 

triangle of, 72 

Hewitt, Prescott, omental sacs, 112 
Hey, changes in omentum in hernia, Z12 
Hiccough, 342 

as a prognostic, 41 9 

Hildauus, Fabricius, the concealment of 
ruptures, 21 

Hoffmann's magnetic plaster, 56 
Holmes, T,, hypertrophy of muscular 
tunic of gut, 1 14 

mortality alter herniotomy, 365 

rarity of operation in children, 363 j 

note 

— reduction of inflamed intestine, 375 


; Holmes, T,, rules of taxis in strangula^ 
tion, 364 note 

: strangulated omentum, 349 

I Houel, valvular closure of sac, 93 
I Howship, obturator neuralgia, 280 
j Hueter, aspiration of strangled loop, 361 
i Hulke, bleeding after taxis, 314 note 
! contemporary strangulation in ab- 

domen and hernial sac, 356 

cysts over hernial sac, 384 

double interstitial hernia, 153 

washing out stomach for fmcal 

vomiting, 370 

j Hume, lumbar hernia, 268 
I Hunter, John, contraction of mouth of 
.sac, 91 

peritoneum in false pelvis, 87 note 

: Hutchinson, J., jun., lumbar hernia, 266 
! Hydatids in sac, 98 

i Hydrocele and its varieties mistaken for 
I hernia, 173 

j of canal of Nuck, 1 78 

of femoral sac, 170 

of hernial sac, 92, 16 r, 176 

treatment of, in children, 220 

i Hypermsthesia of ovary, 162 

: of testis, 132 

■ of testis, use of truss with, 21 1 

Hypogastric artery, 72 
artery, relation to direct hernia, 

134 


Ileus or miserere, 302 
I Impulse on cough, value of, 128 
I Infantile hernia, 80 

: hernia, four varieties of, 85 

j Inflamed hernia, 354 
I Inguinal canal, anomalies of, in relation 
to hernia, 47 

canal, boundaiies of, 69 

canal, changes during growth of, 48 

canal, condition at birth, 47 

~ — canal, length, 73 
hernia, 124 

hernia at different periods of life, 1 1 

hernia, direct, 133 

hernia, symptoms of oblique, 126 

hernia, treatment of irreducible, 

219 

Inheritance, a cause of hernia, 19 

imperfect evidence as to, 20 

influence of one or both parents, 22 

influence of grandparents, 24 

Instruments used in herniotonjy, 370 
Internal hernia, 2, 356 
Interstitial hernia, 1 43 

anatomical relations, 152 

hernia inguinalis antevesicalis, 144 

hernia inguinalis intrailiaca, 145 

historical note on, 149 

mode of formation, 154 

. — properitoneal, 146 

relatloi;! to anomalies of testis, 1 49 
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Interstitial hernia^ relation to age, 

site of stricture in, 145 

symptoms of, 1 5 1 

— — truss for, 213 

Intestinal suture, 410 

Intestine, axis rotation in hernia, ill 

changes in structure of, in hernia, 

”3 . 

diverticula of, false, 116 

diverticula of, true, 1 1 5 

foreign bodies in protruded, 122 

lesions of, in strangulation, 390 

resection of, primary, 394 

resection of, secondary partial, 406 

resection of, s'^condary total, 407 

“suspected,” 329 

tapping and draining, 389 

— — ■ thickening and stricture of, 114 
- - treatment of strangulation of, 374 

union of, by anastomosis, 412 

_ union of, by invagination, 413 

wounds of, 387 

Invagination, union of intestine by, 413 
Irreducible hernia, 215 
hernia, causes of failure of reduc- 
tion, 221 

hernia, causes of irreducibility, 216 

hernia, tables of, 217 

hernia, treatment of, 218 

hernia, umbilical, 256 

Ischiatic hernia, 285 
Ischio- rectal hernia, 288, 292 


Jaokbian, T. S. H., niduciion cn masse j 

425 

Jacobson, vagino-periiueal hernia, 288 
Jacobson, W, H. A., detecting the sac 
in herniotomy, 372 

on division of the stricture in gan- 
grene, 398 

Jacobus, contents of congenital umbilical 
hernia, 241 

Jaeger, the width and obliquity of pelvis, 
26 

Jalland of Horncastle, constipation after 
herniotomy, 418 

Jesse tt, Bowreman, Venn’s anastomosis, 

Jobert, description of gangrene, 325 

experiments on gangrene, 319 

method of invagination, 413 

Johnston, gangrene of omentum, 323 
Johnstone, obturator hernia, 118 
Jonnesco, tubercle <J hernial sac, 89 
Jordan, Furheaux, hernia in linea semi- 
lunaris, 265, 266 

Julliard, congenital umbilical hernia, 240 
- operation for cure, 232 


Karpktsohbnko, strangulation by vol- 
ViUus of loop, 310 


Keeling’s hernia of Meckel’s diverticu- 
lum, 121 

Keetley’s operation for cure, 225 
Key, Aston, poachings of hernial sac, 
90 

treatment of strangulated gut, 375 

King, Wilkinson, on the age of the hernia 
when strangulated, 348 
Kiiigdon, J. A., ash cure of hernia, 187 

cause of hernia, 56 

effect of occupation, 51 note 

- — form of belly in hernia, 26 

hydrocele of femoral sac, 170 

inheritance, 24 

lumbar hernia, 267 

— - prevalence of hernia in the sexes, 8 

truss, forked-tongue, 213 

■ truss for lumbar hernia, 270 

truss, hinged-cup, 219 

Kirmisson, omental cysts, 112 
Knight, H., frequency of femoral hernia 
in bakers, 52 note 

Knox, on the prevalence of right hernia, 

*5 

Koch, C., mortality after herniotomy, 

364 

operation for false anus, 407 

rules for using Enterotome, 406 

Kocher, amount of pressure of the stric- 
ture on the bowel, 325 

aspiration of strangled loop, 361 

gangrene from distension, 326 

gangrene of sac, 31 5 

on the tension of the strangulated 

loop, 321 7 iote 

partial enterocele, 119 

primary excision, 395 

primary excision, treatment of me- 
sentery in, 410 note 

theory of strangulation, 307 

Kurte, artificial anus, 401 
gangrene with paralysis of intes- 
tines, 399 

mortality after use of Enterotome, 

407 

rules for use of Enterotome, 404 

secondary resection, partial, 406 

Kotkeinlclcmmangy 305, 308 
Kronlein, hernia of bladder, 297 
hernia inguinalis properitonealis, 

145 

obturator hernia, 297 

Krumm, statistics of herniotomy, 368 
note 

Kummer, method of Enterorhaphy, 412 
stenosis after Enterorhaphy, 4 1 1 


LabbI^:, strangulation experiments, 321 
Labial hernia, 288 

hernia, anterior, 291 

hernia, posterior, 292 

Laboulbene, gangrene long delayed, 346 
La Chausse, ventral hernia, 258 
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Lagarenne, Reneaulme <le, hernia and 
subperitoneal lipoma^ 58 note 

hernia in funicular process, 79 note 

Lane, A., tilceration of gut, 323 
Langton, J., csecum in left crural hernia, 
107 

hernia of ovary, 160 

^ — hydrocele of crural sac, 170 

treatment of hydroceles of children, 

220 

Larrey, D. .T., ascites and strangulated 
hernia, 384 

Larrey, flippolyte, lumbar hernia, 266 
Lassus, volvulus of sigmoid flexure in 
hernia, 108 

Lavater, J. H., diarrhoea after reduc- 
tion, 340 

doctrine of strangulation, 303 

.. . _ Fallopian tube in hernial sac, 162 

' lesions in strangulation, 331 

partial enterocele, 115 

Lawrence, Sir W., deviations of obturator 
artery, 386 

dilatory performance of herniotomy, 

369 

hernia of gall-bladder, 97 

purges after herniotomy, 418 

Le Oat, canal of Nuck, 45 

infantile hernia, 82 

prolapse of gut in false anus, 401 

Le Dentu, division of the stricture in 
ischiatic hernia, 286 

enteritis during strangulation, 340 

Le Dran, 66 

hydroceles and hydrocele of sac, 93 

obliteration of empty sacs, 91 

position t»f omentum in sac, 96 

Lejard, diverticulum in congenital sac, 
86 

Lembert’s suture, 41 1 
leotard, partial resection of intestine, 
406 note 

Le Quin, Antony, 195 

prompt performance of herniotomy, 

368 

Lequin, Nicholas, inventor of steel truss, 

195 

rule for applying truss, 209 

Ijesshaft’s trigonum lumbale superius, 
268 

Ligament of pubes, 74 

Lindfors, congenital umbilical hernia, 

245 

congenital umbilical hernia, treat- 
ment of, 246 

Linea alba, structure of, 259 

alba, hernia in, above umbilicus, 260 

semilunaris, hernia in, 133, 265 

semilunaris, laparotomy in, 394 

— — transversa, hernia in, 264 
Linhart, obstruction from twisting of 
loop in hernia, iix, 351 
Lipoma, sul^ritonei^ 58^ 59 
Lister, Sir J., operation for cure, 227 


Littre, partial enterocele, 116 
Livy, case of Marcus Servilius, 126 
Lixjkwood, C. B., csecal hernia, 102 

distension affecting the position of 

sigmoid flexure, 101 

form of abdomen in hernia, 26 

hernia in linea semilunaris, 265 

infantile hernia, 82, 84 

prevalence of right hernia, 15 

statistics of gangrenous hernia, 

396, 399 

the natural excursion of the intes- 
tine, 56 

Lossen*s modiflcatioii of RoseFs experi- 
ment, 306 

theory of strangulation, 307 

Luke, duration of strangulation affecting 
mortality, 365 

riduction en moutae^ 425 

Lumbar hernia, 266 

hernia, cases of, 267 

hernia, from congenital deficiency 

of parietes, 270 

hernia, table of, 274 

hernia, treatment of, 269 

Luschka, cHecal hernia, 106 

— extreme separation of recti, 263 

hernia of cajcal appendix, 108 

hypogastric fosstc, 72 

musculus pubo-transversalis, 70 


M‘Burnby’s operation, 230 
MacOormac, resection of intestine, 41 1 
M‘Co.sh, statistics of primary resection, 

395 

Macdonald, l>r. W., congenital umbilical 
hernia, 246 

MacKwen’s operation, 228 . 

Macfarlano, vomiting from omental 
adhesion, 112 

McGill, A. F., operation for umbilical 
hernia, 257 

Macilwain’s treatment of strangulation, 

369 

Madelung, intestinal suture, 4x0 
objections to union by invagina- 
tion, 414 

resection of intestine, 41 1 

Maisonneuve’s dictum, 386 
Makins, eczema, with false anus, 408 
- — intestinal clamp, 409 

statistics of gangrenous hernia^ 396 

Males, occupation affecting hernia in, 50 
Malgaigne, Colles’ ligament, 68 

doctrine of inflamed hernia, 355 

■ — ^ form of abdomen in hernia,. 25 

“ hemie vaginale funiculaire,"' 79 

inheritance, 24 

prevalence of hernia in the popula- 
tion, 4 

prevalence of hernia in the sexes, 8 

the stricture in strangulation, 312 

Manec, mortality after herniotomy, . 3^ 
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Marchettiy Peter de, case ef incision of a 
hernia, i8o 

Marriques, congenital umbilical hernia, 
241 

Marsh, H. , anomalous hernial sac, 92 

artificial anus, 406 

diarrhoea in children after operation, 

419 

rarity of strangulation in children, 

363 note 

Martin, prevalence of right heniia, 16 
“ Masked hernise,” 265, 344 
Mason, Dr. J., obturator hernia, 281 
Mastin, Dr., lumbar hernia, 270 
Mauchart, on femoral hernia, 164 

spasmodic strangulation, 303 

Maimseirs intestinal clamp, 409 
Meckel, J. F., diverticulum, ii 6 

diverticulum, invei’sioii of, 240 note 

ligamentum transversale internum, 

39 

subperitoneal lipoma, 58 

Mery, hernia in tunica vaginalis, 39 

infantile hernia first observed by, 

81 

vesical hernia, 296, 299 

Mesentery, changes of structure in Imriiia, 
I2I 

changes of structure in strangula- 
tion, 331 

danger of separating, 410 

difficulty of reducing, 193 

prolapse of, 57 

treatment of, in Enterorhaphy, 412 

weight of, and intestines, 57 

Meteorism in strangulation, 338 
Meusel, operation for false anus, 407 
Meyer, theory of strangulation, 307 
Michon, fibrous bands in sac, 88 
Miculicz, statistics of gangrenous hernia, 

396 

Miserere mei or ileus, 302 
Mocmain truss, defects of, 194 
Mollifere, Dr., hernia in linea semilunaris, 
265 

Monro, anomalous hernial sac, 92 

ischiatic hernia, 285 

Monteggia, lateral bulging of abdomen, 
26 

Moore, Norman, Meckel’s diverticulum, 
120 note 

Morgagni, cause of hernia, 56 

diverticula of intestine, 1 16 

Morse, artificial anus, 401 
Mortality according to age in strangula- 
tion, 366 

according to duration of strangula- 
tion, 364 

after artificial anus, 400 
— — • after taxis, 364 
•— after use of Enterotome, 407 
— — from strangulation among the rup- 
tured, 379 

Mund4 l&bial vesical hernia, 300 


Nash, rotation of testis, 351 
Nepveu. Sec Garrft and Nepveu 
Nervous symptoms in strangulation, 342 
Neuber’s intestinal clamp, 409 
Neuralgia, obturator, 281 
Nicaise, difficulty in curative operations, 
232 

resection of intestine, 411 

stricture of gut after strangulation, 

115 * 

ulceration of serous tunic of gut, 324 

Niehans’ operation, 231 
Nomenclature of ruptures, 2 
Nuck, canal of, 45 

canal of, in relation to hernia, 46 

convulsions in strangulation, 343 

Nussbaurn, intestinal suture, 410 
swelling of strangled gut, 321 

Oak bark solution for cure of hernia, 
225 

O’Beirne, J., strangulation experiment, 
306 

Oblique inguinal heniia, 124 

inguinal hernia, coverings of, 125 

inguinal hernia, symptoms, 126 

inguinal hernia, symptoms, simulat- 
ing direct, 13 1 

Obr<5, herniotomy for obturator hernia, 

378 note 

Obstructed hernia, 304, 353 
Obstruction after reduction, 351 
Obturator hernia, 277 
hernia, frequency of gangrene in, 

379 

hernia, operation for strangulated, 

37S , . ' 

Occupation, affecting liernia in male, 50 

affecting severity of hernia, 55 

Ogle, Dr. W., mortality in different 
occupations, 52 note 
Omental cysts, 113 

flaps in Elite rectomy, 414 

sacs, 1 1 2, 387 

Omentum, abnormal position in sac, ill 

adhesions of, 99 

calcareous degeneration of, 1 1 3 

changes in structure of, III 

difficulty in reducing, 191 

in hernial sac, 96 

lesions of, in strangulation, 317 

strangulated, 349 

treatment of, in herniotomy, 374 

Operation for strangulation. Sec Herni- 
otomy 

for cure. See Cure 

Oscheocele, 2, 129 
Ovary, descent of, 156 

ectopia of, 157 

hyperaesthesia of, 162 

in ischiatic hernia, 285 

in vagino-Ubial hernia, 291 

reducibility of herniated, 160 
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Ovary, hernia of, 156 

hernia of, incidence of right and 

left, 160 

hernia of, strangulated, 353 

hernia of, symptoms of, 161 

Owen, E., strangulated ovary, 353 


Pad of truss, air, 203 note 

of truss, construction of, 202 

of truss, dimensions of, 204 

Page, rotation of testis, 351 

Paget, Sir J., double c<insti'ictibn of sac, 

78 

Pain after reduction, 193 

in strangulation, 337, 343 

unusual manifestations of, in hernia, 

12) 

Palesciano, dilatation of contracted gut, 
322 . 

Panas, septic effect of intestinal con- 
tents, 332 

treatment of prolapse in false anus, 

407 

Pancoast’s operation, 225 
Papen’s ischio-rectal hernia, 293 
Para-inguinal hernia, 124, 135 
Pare, Ambrose, hernia in persons under 
torture, 62 

rule of operating in strangulation, 

368 

Pivrise, interstitial hernia, 145 
Park, Hallock, gangrene of intestine, 392 
Parker, Rushton, strangulated omentum, 
349 note 

Parturition, a cause of hernia, 53 
Pasturad, strangulation by a band, 99 
note 

Pathology of artificial anus, 402 

of hernia, 76, 96, 1 1 1 

of strangulated hernia, 31 1 

Paul, wound of epigastric artery, 373 
note 

Paul, F.T., defects of Seim’s anastomosis, 

413 

method of invagination, 415 

vomiting after Enterectomy, 420 

Paulus of /Egina, cure of hernia, 223 

doctrine of hernia, 18 

Pebardy, description of Egg truss, 206 
Pelletan, hypertrophy of muscular tunic 
of gut, 1 14 

subperitoneal lipoma, 58 

volvulus of sigmoid flexure, loS 

Pelvis, hernia through outlet of, 287 

variations in outline of, 200 

Perforation of intestine, 324 

of intestine after herniotomy, 42 1 

of intestine after reduction, 375 

— — of intestine, large, 394 

- — of intestipe, small, 393 
Perimeal ectopia testis, 34 

hernia, 288 , 

vesical hernia, 300 


Peritoneum, 72 

Peritonitis after herniotomy, 420 

local, 332 

septic, 333 

simulating strangulation, 356 

Perret, enteritis after herniotomy, 420 
Perrin, double constriction of sac, 92 
Petit’s rule for reducing intestine, 376 
triangle, 267 

Pibchaud, gangrene of serous tunic of 
gut, 328 

Pignd, congenital femoral hernia, 170 
Piorry, percussion of hernia^ 129 
Pipelet, lo jeune, periiiteal hernia, 288 
note 

Pitts, B., cancer of protuded gut, 121 

obstruction after herniotomy, 420 

— — rupture of sac wall, 88 
Plastic operations for fsecal fistula, 406 
Platerns, F., discovered vesical hernia, 
295 

Platner, ventral hernia, 258 
Pol, Nicodemus, fretus in hernial sac, 97 
Polaillon, recovery in “cholera herni- 
aire,” 339 

Population, hernia in the, 3 

Popow, ectopia te.stis, 32 7 iote 

Posture causing hernia, 64 

Pott, P., hypertrophy of protruded gut, 

1 14 

vesical hernia, 296 

Praxagoras of Cos, taxis, 302 
Pregnancy, change in position of ovary 
due to, 157 

Preugruebor, hyiiertrophied capcal appen- 
dix, 216 

Preparation of patient for Enterectomy, 
408 

Pressure, intra-abdominal, its effect on 
structure of parietes, 63 

intra-abdominal, variations in, by 

change of posture, 188 
Processus vaginalis, constrictions in 
patent, 78 

vaginalis, incomplete closure of, 38 

vaginalis, operations for cure of 

hernia in, 79 

vaginalis, patency of, with out hernia, 

39 . 

vaginalis, patency of, in relation to 

hernia of childhood, 40 

vaginalis, pouches in, 79 

vaginalis, sudden production of 

hernia in, 62 

Prolapse of intestine in false anus, 401 
Properitoneal hernia. See Interstitial 
Prostration after operation, 419 

in strangulation, 337 

Pudendal hernia, 288 

hernia, treatment of, 294 

Puech, hernia of ovary, 160 
Purgatives after herniotomy, 418 

for reducing strangulated gut, 307 

Purraah, prevalence of right hernia, 16 
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Quain, R., artt^rial anomalies, 386 


Radical cure. See Cure 
Reboiil, ventral vesical hernia, 300 
Reclus, hydatid in Scarpa’s triangle, iSi 
Recti muscles, 70 

divarication of, 263 

Reduction en maese, 146, 312, 363 

symptoms, 424 

treatment, 425 

Reduction of hernia, 188 

by cold affusion, by inversion, 188 

by dragging from abdominal side, 

189 

^ - — by taxis, 189 

by taxis, fm’ce and duration of, 192 

by taxis, lesions due to, 313 

by taxis, several modes of, 190 

incomplete, 422 

of femoral hernia, 191 

of gut in herniotomy, 376 

of non-straiigulated hernia, 192 

pain after, 193 

Reichel, artificial anus, 405 

contents of sac, 96 

danger of separating mesentery, 410 

note 

effects of distension of gut, 326 

injection experiment, 306 

septic effect of intestinal contents, 

327 

* significance of fluid in sac, 316 

statistics of strangulated hernia, 

365 

statistics of secondary resection, 408 

theory of strangulation, 308 

Resection of intestine, primary, 394, 395 

of intestine, secondary, partial, 406 

> of intestine, secondary, total, 407 

Resonance on percussion of hernia, value 
of, 129 

Restlessness after herniotomy, 419 
Richelot, curative operation, 232 
Richet, femoral hernia with double neck, 
169 note 

umbilical hernia, 250 

Richter, partial enterocele, 116 

perinaeal hernia, 289 

■ spasmodic strangulation, 303 

Riecke, partial enterocele, 117 
Riedel, flexion of gut causing obstruc- 
tion, 426 

Rigaud, on detecting the sac in herni- 
otomy, 372 

Right hernia, prevalence of, 1 5 
Ring, external inguinal, 67 

internal inguinal, 70 

Riolanus, first used the word “strangu- 
tion,” 302 

Robin, Albert, valvular closure of sac, 

93 

Robson, Mayo, case of reduction en massej 

423 


Rokitansky, obstruction from flexion of 

351 

peritoneal pouches, 148 

Romberg, obturator neuralgia, 281 
Rdser, diagnosis of obturator hernia, 
280 

partial entf;rocelc, 118 

reduction ()f umbilical hernia, 378 

resection of intestine, 41 1 

strangulation experiments, 305 

R,ossetus, ctecal hernia, 108 

divarication of recti, 263 

Jtoutier, ovary in ischiatic hernia, 285 
Rovzing, perforation fr<jm gangrene, 392 
Riiysch, congenital umbilical hernia, 246 

hernia of the spleen, 97 

on Meckel’s diverticulum, 116 

the formation of ruptures, 18 

Rydygier, stenosis from intestinal suture, 
411 


Sabatiku, prolapse in false anus, 401 
Sac, lieniial, changes in contents of, 
III 

- - hernial, contents of, 96 

hernial, fluid in, 315 

hernial, formation of ordinary, 86 

hernial, loose bodies in, 97 

hernial, obliteration (►f. 91 

hernial, peculiarities of, 90 

hernial, poaches in, 85 

hernial, preformed, 76 

hernial, relation of cord to, 89, 125, 

139 

hernial, rupture of, 314 

hernial, several in the same person, 

93 . . 

hernial, thickness of, 88 

hernial, tubercle of, 89 

Sachs, canal of Nuck, 46, 158 
modification of Senn’s anastomosis, 

413 

patency of the processus with 

ectopia testis^, 28 

relation of cord to processus vagi- 
nalis, 40 

umbilical fascia, 251 

Saiiisbiuy, Harrington, defect of parietes, 
272 

St, Germain, partial enterocele, 119 
Salmon and Ody’s umbilical trtiss, 250 
Saphenous opening, 75 
Saviard, r^iuction en irutsse, 312 note 
Scarpa, artificial anus, 402 

ctccal hernia, 102, 104 

fleshy adhesion, 100 

partial enterocele, 340 note 

.stricture at neck of sac, 312 

Schaffer, congenital umbilical hernia, 
241 

rupture of sac, 88 

Schatz, variations of intra-abdominal 
pressure, 188 
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Schillbach, strangulated ischiatic hernia, 
28s 

Schinzinger, resection of intestine, 410 
Schmidt, Ben no, antiseptics affecting 
mortality after operation, 368 

mortality after operation in children, 

366 7 iote 

— — partial enterocele, iiS note 
partial excision of gangrenous gut, 

392 

redaction eii massey 424 note 

Schmidt, hernia properitoiiealis, 148 

stomach in hernial sac, 98 note 

Scultetus, incision in herni(»tomy, 371 

Segond, cure of hernia, 224 

Senn, N., insufflation of hydrogen, 405 

intestinal clamp, 409 

method of anastomosis, 412 

method of invagination, 413 

obstruction from flexion of gut, 426 

strangulation experiments, 330 

Septum crurale, 74 
Serres’ descent of caecum, 102 
Sexes, frequency of hernia in the, 8 
Sharp, ancient theory of strangulation, 

303 

reduction of gut by purges, 307 

Sinclair, T,, resection of intestine, 408 
Scemmering, hernia in linea semilunaris, 
265 

textua tendinosus of, 240 

Sonnenburg, irrigation of stomach, 370 
Spanton’s operation, 226 
Spasmodic strangulation, 303 
Spermatic cord. See Cord 
Spigelius, cffical hernia, lo8 
Spring, length of trass, 198 
Spur in artificial anus, 403 

treatment of, 405 

Statistics of hernia in linea alba, 260 

of hernia of ovary, 159 

of inguinal and femoral hernia, 3 

of inguinal hernia with anomalies 

of testis, 29, 31, 33 

of inheritance, 23 . 

of interstitial hernia, 150 

of irreducible hernia, 217 

of scrotal hernia, 43 

of secondary suture of intestine, 408 

of strangulated hernia, 367 

of the cure of hernia, 184 

of umbilical hernia, 249 

Steele, antiseptic operation for cure, 227 
Stokes, femoral hernia entering labium, 
168 

inflamed glands simulating strangu- 
lated hernia, 357 

internal strangulation, 356 

Stoll, stomach in hernial sac, 98 note 
Stools, bloody, after taxis, 314 
Strangulation, causes of death in, 336 

degree of narrowing needful for, 309 

diagnosis of, 348 

doctrine of, 302 


Strangulation, duration of, before opera 
tion, 369 note 

gangrene in, 324 

in children and large herniee, 346 ’ 

internal, 356 

lesions at seat of stricture in. 321 

lesions in the abdomen in, 331 

-- — lesions of viscera in, 3x7-319 

modern theories of, 305 

pathological effects of, 311 

peritonitis in, 332 

remote effects of, 426 

symptoms of, 335 

treatment of, 359 

Streubel, interstitial hernia, 146 

gangrene after reduction, 364 

Stricture, the, in strangulation, 3 12 

the, division of, in gangrene, 398 

the, division of, in herniotomy, 372 

— r- the, partial effect of, on gut, 322 

of gut after Enterorhaphy, 41 1 

Stronieyer, hernia in the Harz foresters, 52 

inventor of subcutaneous surgery, 

224 

Suture, intestinal, Czerny-Lernbert’s, 411 
Symptoms of intestine in hernial sac, 1 29 
of omentum in hernial sac, 130 


Tables. See Statistics 
Tauber, artificial anus, 408 
Taunton, «7ohn, his practice in strangu- 
lation, 369 

Taxis. See also Reduction 

dangers of, 363 

its use in strangulated hernia, 362 

modes of performing, 189, 360 

Tchertiieif^ky-Barischewsky, healing of 
I wounds of intestine, 412 • 

j Tchistowitcli, histology of strangulated 
I gut, 320 , . . 

i Teale, hernia in linea semilunaris, 265 
! Tendon, conjoined, of internal oblique and 
transversalifl, 69 
: Tension of sac, 344 

. of strangulated loop, 32 1 

; Terrier, hernia in linea semilunaris, 265 
\ Terrillon, temperature in strangulation, 
i 338 note 

Testis, anomalies of, in relation to hernia, 

27, 32 

anomalies of, in relation to inter- 
stitial hernia, 149 

at root of penis, 32 

ectopia of, 30 ' 

ectopia cruralis of, 36 

— — ectopia perinseal of, 35 

hypersBsthesia of, 132 

hypereesthesia of, management of 

truss with, 21 1 

indolent enlargements of, mistaken 

for hernia, 177 

— inflamed, mistaken for hernia, 174 

— inguinal inclusion of, 28, 29 
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Testis, rotation of, 351 
Tetanus from abrasion of truss, 210 
Tlieden, thickened sac, 88 
Theilhaber, inflamed sac, 357 
Theory of hernia, 55 

of strangulation, 302 

Thermo* cautery for closing faecal fistula, 
404 

Thornau, bursting of stomach in umbili- 
cal hernia, 253 7 iote 

•Thudichiiin, congenital umbilical hernia, 
241 

Traumatic hernia, 2 

Travers, B., secondary strangulation, 304 

purges after herniotomy, 418 

Trdlat, obturator liernia, 3 78 
Treves, F., adhesion of gut to the skin, 
388 

caical hernia, 106 

caecum in crural hernia, 107 

detecting the sac in herniotomy, 

372 , 

distension affecting position of sig- 
moid flexure, loi 

division of the stricture in gangrene, 

398 

enteritis after herniotomy, 420 

formation of false anus, 398 

frequency of “ masked herniaj,** 344 

normal excursion of the intestine, 

56 note 

management of mesentery in JCn- 

terectomy, 412 

partial enterocele, 116 

stricture after strangulation, 426 

washing the stomach for fiecal 

vomiting, 370 
Truss, application of, 208 

choice of a, 215 

construction of, 194 

decay of, 205 

management of, in children, 210, 

212 

management of, in ol(>age, 214 

management of, with arrested testis, 

111 

measuring for, 208 

umbilical, 256 

Trzebicky, partial enterocele, 117 
Tuckermann, F., abdominal measure- 
ments, 16 

Tuffier, anomaly of internal ring, 71 note 

para-inguinal hernia, 68 notCy 1 24 

partial enterocele, 119 

Tunica vaginalis. See Processus 


Ulckhation of gut in strangulation, 322 
Umbilical hernia, congenital, 239 
- — - hernia, congenital, cause of, 243 

hernia, congenital, treatment of, 
246 

— Ixernia, 248 

— hernia* mode of exit, 251 


Umbilical hernia, operation for cure, 257 

hernia, o^Kiration for strangulated, 

377 

hernia, treatment of, 256 

hernia, varitjties, 253 

Understrap of truss, 205 
Urine, retention in strangulation, 339 
Uterus, change in position of, with ectopic 
ovary, 158 

hernia of, 162 

in obturator hernia, 279 


Vanck’s, K., operation, 226 
Vaginal hernia, 288, 292 
Varicocele mistaken for hernia, 175 
Varix of labial veins mistaken for 
hernia, 178 

of saphenous vein mistaken for 

hernia, 180 

V<del, prolapse in false anus, 401 note 
Velpeau, abnormal epigastric artery, 373 

direct hernia, 134 

“ hernie crnrale interne,” 166 note 

— — prolapse in false anus, 407 

treatment of small perforations, 392 

Ventral heimia in linea alba, 259 
— — hernia in linea semilunaris, 265* 

hernia in linea transversa, 264 

hernia, lumbar, 266 

Verdier, prevalence of right hernia, 16 

vesical hernia, 296 notCy 297 

Verheyen, Ph., femoral hernia, 164 
Verneuil, danger of reducing flu hi in 
hernial sac, 363 

Verpillat’s incision of the stricture in 
herniotomy, 74, 377 
Vesical hernia. See Bladder 
Vial, draining the intestine, 390 
Vidal de Cassis, “ ddbrideirients mul- 
tiples,” 377 

Vinson, obturator hernia, 277 
Volvulus of herniated loop, 310 
Vomiting after herniotomy, 419 
— in strangulation, 340 

stercoraceoiis, 342 

stercoracoous, washing stomach for, 

370 


Wauhen’s operation, 225 
Wassilieff, diagnosis of ischiatic hernia, 
286 

Wehr, resection of gut, 410 
Wells, Spencer, introduction of Wiitzer’s 
operation, 225 

Wendt, 0 . 0 ., hernia of kidney, 97 
Wernher, form of abdomen in hernia, 
26 

refutation of the “pull theory,” 

59 

statistics of hernia, 4 

Winckel, ovary in vagi no- labial hernia, 
I 291 
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Witzel, O^Hkar, hernia in linea alba, 261 
Woakes, E., case of four ventral liernite, 
260 

Wollatein, cure of navel hernisB in colts, 

255 

Wood, J., adoption of Scarpa’s truss, 210 

operation of, 226 

spontaneous cure of hernia, 182 

Wounds of intestine, 387 
Wright, A., infantile hernia, 85 
Wrisberg, canal of Nuck, 46 

caus^ of heiTiia, 44 

cause of cgecal hernia, 102 

hernia with ill-developed testis, 28 


Wyeth’s incision for gangrenous hernia, 

394 

Young, Peter, diagnosis of vaginal 
hernia, 292 note 

Zesas* description of Niehans’ operation, 
231 . 

gangrene from wound of mesentery, 

410 

Zimmer’s theory of hernia, 62 
Zuckerkanrll, inguinal inclusion, 30 note 
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CHARLES GRIFFiN & COAPANY’S 

By Prof. MACALISTER, M.D.. F.R.S. 

HUMAN ANATOMY 

(SYSTEMATIC AND TOPOGRAPHICAL), 

A TEXT-BOOK OF: 

INCLUDING THK EMBRYOLOGY, HISTOLOGY, AND MORPHOLOGY OF 
MAN, WITH SPECIAL REFERENCE TO THE REQUIREMENTS 
OF PRACTICAL SUKOEPvY AND MEDICINE. 

BV 

ALEXANDER MACALISTER, M.A., M.D., F.R.S., E.S.A., 

Profeaaor of Anatomy in the University of Oamhridgp, ami Fellow of .St. .fohn’.s College; Examiner ia 
Human Anatomy, University of London. 

In Lavijc Hvo. With 810 Illmt rat ions. JTandsomc Clothe .‘IfU. 


OPINIONS OF THE PRESS. 

“ By far THE MOST iMPor.TAXT woitic ox THIS sunjF.CT that has nppe.'trol in recent yoar.s, . . . 
treating its subject tiiorouoim.y a.ni> coMritKiiExsiVKi.Y. , , . The Iiistology of the tissues 

is most ably and lucidly described.” — The Lancet. 

“This SPLENDID VOLUME iill.s up what was a great want in works on human anatomy. , , , 

We get morpliology as a basis, and thread our way upwnirds.” — Saturday Jiccinc. 

“ Contains an enonnons amount of valuable matter. ... A work, which we feel sure will be 
a main factor in the advanrement of sckniijic anafoiuy. In addition, wc must mention the kixic 
COLLECTION OF lLT.u.sTRATK).Ns.”--/>i/Wm Mcdical Journal, 

“ Many of tlie figures are of great beauty. . . . The chapters on the brain and sphial cord,, 

the ear, and the eye, contain all that is really valuable, in the most recent researches,'^ — Glasgow 
Medical Journal. 

The book bears an unmi.stakable stamp of erudition and labour, and will be valued botli by 
teachers and pupils as a work ok refeukxce.”— Medical Journal, 

“ Dr Macalister’s extensive knowledge of comparative anatomy enables him to speak with 
authority on many interesting but diflicult morphological problems. ... A very able and 
SCIENTIFIC treatise.” — Edinburgh Medical Journal. 


LONDON: EXETER STREET, STRAND. 




MEDICAL EVELiaATIONS. ■ 


Professors LANDOIS and STIRLING. 

HUMAN PHYSIOLOGY 

(A TEXT-BOOK OF): 

Including Histology and Microscopical Anatomy, 

WITH SI'UCIAL liEKKIlENCK TO PltACTtCAI. MEDICIXE. 

By Dr. L. LANDOIS, 

rUOFKS.'OU OK KUVSlOLOUr, CSIVKftSITV OF OHKl FaWAI.D, 

Translated from the Seventh German Edition, with Annotations and Additions, 

By WM. STIRLING, M.D., Sc.D., 

JUIACKliMUllV rUOKK.->SOK OK I’ll 01,00 V IN OWENS COLI.EOK, ASH VK.TOUIA I N I VKK.-SITV, M ASCII ESTfill; 

tXAMISEll IN TUB UNIVKllSITV' OK OXKOllO. 

In Two Large 8vo Volumes, Handsome Cloth, 42s. 
lllitb S45 Sllustratione (6omc in Colours). 

FOURTH ENGLISH EDITION. 

GENERAL CONTENTS. 

Part T. — Physioloj^y of the lUood, Circulation, Pe.spiration, Dij^estlou, Ali«orf»tIon, Animal 
Heat, Metabolic PhtMioinena of the Body; Secretion of Urine ; Structure of the Skin. 

Part II. — Physioloj^^y of IMotor Apparatus; the V'oice and Speech ; Oeueral Physiology 
of the Nerves: Kleetro-Physiology ; the Brain; Organs of Sight, Hearing, Smell, Taste, Touch; 
Physiology of Development. 

Since its first appearance in 1S80, l^of. Landois’ Text-Book OP 
Physiology lias been translated into tlircij Foreign languages, and passed 
through Seven Large Editions. 

The Fourth English Eilitioii has again been thoroughly revised, and a 
new feature introduced — that of printing some of the Illustrations in Colours. 
The number of figures lias also been largely increased, from 404 in the First, 
to 845 in the present Edition. Iii onler to do full justice to the coloured 
illustrations, and to admit of more of the text being printed in large type, it 
has been found necessary to put the work once again in two volumes. 

Opinions of the Press. 

“So great are the advantages offered by Prof. Landois’ Text-book, from the exhaus- 
tive and EMINENTLY PRACTICAL manlier in wliich the subject is treated, that it has passed 
through FOUR large editions in the same number of years. . . . l)r. Stirling’s 

annotations h.ave materially added to the value of the work. Admirably adapted for the 
Practitioner. . . . With this Text-hook at command, no Student could pail in 

examination.’^— Lancet, 

“One of the most practical works on Physiology ever written, forming a ‘bridge’ 
between Physiology and Practical Medicine. ... Its chief merits arc its completenes-s 
and conciseness. . . . The additions by the Editor are able and judicious. . , 

Excellently cleau^ attractive, and succinct. ”--/>V tL Med, Journal, 

“ The great subjects dealt with are treated in an admirably clear, terse, and happily- 
illustrated manner. At every turn the doctrines laid down are illuminated by reference to 
facts of Clinical Medicine or Pathology.” — Practitioner, 

“ We have no hesitation in saying that this is the work to which the Practitioner 
will turn whenever he desires lignt thrown upon, or information as to how he can best 
investigate, the phenomena of a complicated or important case. To the Student it. 
will be EQUALLY VALUABLE.”— AWt7i6wrsr/t Medical Journal. 

“ Landois and Stirling’s work cannot fail to establish itself as one of the most useful 
and popular works known to English readers.”— Medical Chronicle. 

‘As a work of reference, Landois and Stirling’s Treatise r)UGHT to take the pork- 
most place among the text-b(X)ks in the English language. The woodcuts are noticeable 
for their number and beauty.”— Medical. Journal. 

“Unquestionably the most admirable exposition of the relations of Human Physiology 
to Practical Medicine that has ever been laid before English readers.”— Journal, 


LONDON; EXETEll STREET, STRAND. 
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CHARLES GRIFFIN A COMPANY’S 


In Large 8t>o, Handsome Cloth. 

THE DISEASES OF CHILDREN 

(MEDICAL). 


BY 

H. BRYAN DONKIN, M.A., M.R, F,n.Cl\ 

Physician, E. London Hospital for ('hildnin ; Physician and Lcclnrer on (’linical Mpdicino, Westminster 
Hospital ; Consulting Physician, Mow Hospital for Women, &c,, Ac. 


THE DISEASES OF CHILDREN 

(SURGICAL). 

BY 

BILTON POLLARD, M.B., B.S„ F.R.C.S., 

Surgeon, N.E. Hospital for Cliildrcn; Assist.-Snrgeou, University College Hospital; 

Assist. Prof, of Clinical Surgery ami Tea«;Ucr of Practical 
Surgery, University College. 


EACH VOLUME PUBLISHED SEPARATELY. 


In Crown 8vo, Handsome Cloth. 


OUTLINES OE 


THE DISEASES OF WOMEN. 

A CONCISE HANDBOOK FOR STUDENTS. 

BY 


JOHN PHILLIPS, M.A., M.D., F.R.C.P., 


Physician, British Lying-in Ho.spital; Assist. Ohst. Physician, King’.s College Hospital; 
Fell, and Mern. i3d. for Exam, of Midwivos, Obstet. Society; Examiner in 
Midwifery, University of Glasgow, &c., &c. 


tanttb flumcroua yilustrattons. 


LONDON : EXETER STREET, STRAND. 
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NOW READY. In Large. 8vo, Handsome Cloth. 


FORENSIC MEDICINE 

AND 

TOXICOLOGY. 

jfor tbe Tase of practitioners anb Stnbents. 


liY 

J. DIXON MANN, M.D., F.R.C.P., 

Professor of Medical Jurisprudence and ToxicoIo^^y in Owens College, Manchester; Kxaminer in 
Forensic Medicine in tho University of London, and in the Victoria University; 
Physician to the .Salford Jtoyul Hospital. 


Part L- Forensic Medicine. 

Part II.— Insanity in its Medieo-Iegal Bearings. 
Part III.— Toxicology. 


NOW READY. In Large Svo, Handsome Cloth. 


ft IltEftTISE ON miPTURES. 

IIY 

JONATHAN F. C. H. MACREADY, F.RC.S., 

Surgeon to the. Great Northern Central Hospital; to the City of London Hospital for Diseases of tho 
Che«t, Victoria Park; to the Choyuo IToapital for Sick and Incurable Children; 
to the City of London Truss Society; and Surgeon in London 

to the Merchant Tailors’ Company's Convalescent ‘ 

Homes at Bognor. 


With Twenty-four Lithographed Plates and Illustrations in the Text. 


LONDON: EXETER STREET, STRAND. 
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CHARLES GRIFFIN <£• COMPANY'S 


In Large 8t’0, tolth Numerous HUislrationSt Handsome Clothy 10>#. (id. 

THE BRAIN AND SPINAL CORD 

(The Structure and Functions of)* 

HY 

VICTOR HORSLEY, B.S., F.R.C.S., F.R.S., 

Profossor of PiitlK>l<*i/y, I’liivorsity Collejje ; Assislaut-Surgrou, Unlvei-slty (.'olk-go Hospital, cVro, 


‘‘The portion treatin^of the developiaent of the Nervous System from the8imi>h"Ht animals 
Tii» to man, everywhere replete with interest. ... In the last f<iiir Lectures w<* have most 
clearly staterl tlie results of modern work. . . . Well worth the study of all who wish to 

appl}" the lessons of recent ph^’sitdogical research. ” — Edinhurgh Medical Journal. 

“ We HiiARTiLY COMMEND tlic book to all readers and to all clas.se.s of stl'dknts alike, 
as being almost the onlj'’ lucid account extant, embodying the latest researches and their 
conclusions. ” — British Medical JonrnaL 


TN PREPAllATIOX--nY THE EAME AUTHOR. 

SURGERY OF THE BRAIN. 

By victor HORSLEY, F.R.S., &a, 

Assistant Surc'con, University College Hospital; Professor of Pathology, Uiiivci'slty College, Ac., Ac. 


In Larger Svo. With Illustrations. 21s, 

ON PERIPHERAL NEURITIS. 

By JAS. ROSS, M.D., LL.D, 

Late Physlclau to the Manchester Huyal Infirmary, and Joint I’rofessor of Medicine at the Owens College ; 

And JUDSON BURY, M.D., M.R.C.P., 

Senior Assistant Physician to the Manchester lioyal Inflnaary. 


LONDON: EXETER STREET, STRAND. 
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By W. SEVAN LEWIS. 


MENTAL DISEASES 

(A TEXT-BOOK OF): 

Having Special Reference to the Pathological 
Aspects of Insanity. 


W. BEVAN LEWIS, L.K.C.P. Lon<l., M.R.C.S. Eng., 

Medical Director of the West Riding Asylum, Wakefield. 


in Large 8uo, with Eighteen Lithographic Plates and Illustrations in the Text, 
Handsome Clothe 28s. 


OPINIONS OP THE PRESS. 

“Will take the highest rank as a Text* Book of Mental Diseases.”— Medical 
Journal. 

“ Without doubt the best book m English of its kind. . . . The chapter on Epileptic 
Insanitj’- and that on the Pathology of Insanity are perfect, and show a power of work and 
originality of thought which are —Journal of MenUd Scimw. 

“ The work, all through, is the outcome of original observation and research.” — Mind. 

“ A SPI-ENDII) ADDITION to the literature of mental diseases. . . . The anatomical and 

histological section is ADM i HAUL Y DONE. . . . The clinical section is concise and tersely 

written. It is, however, to the patliological section that the work owes its chief merit. As a 
STANDARD WORK on the i)athology of mental diseases thi.s work should occujiy a prominent 
place in the library of every alienist physician .” — Duhlin Medical Journal. 

“ Affords a fulness of information wliich it would be difficult to find in any other treatise 
in the English language.”— Medical Journal, 

“ Wc record our conviction that the book is the best and most complete treatise upon the 
Iiathological aspect of the subject with which we are familiar. , . . An absoMjTELY 

INDISPENSABLE addition to every alienist’s and neurologist’s library.” — The Alienist and 
Neurologist. 

“ It would be quite impo.ssible to say too much in praise of the illusthations.”— 'A merican 
Journal of Insanity, 

“The Section on Pathological Anatomy is unrivalled. in English literature.”— 
de la Soc, Mid, Mentale dc Belgique. 

LONDON : E:XETER STREET, STRAND. 

a2 




10 


CHARLES GRIFFIN & GOUFANY'S 


By Drs. OBERSTEINER and HILL. 

THE 

CENTRAL NERVOUS ORGANS 

A GUIDE TO THE STUDY OF THEIR STRUCTURE IN 
HEALTH AND DISEASE. 


JiY 

PKOFESSOK H. OBERSTEINER, 

University of Vienna. 

TRAN SLATKJ), WITH ANNOTATJ ONH ADDITIONS, 

BY 

ALEX HILL, M.A., M.l)., 

JliiHlor of. Downing College, Cambridge. 


]Yilh all the Oritjhml Ulmi mtion^, ' Larffn Sro, Handsome Cloth, VJs. 


The J?ublislicr.s hnA*e the pleasure to announce that to tlie English 
version of this important Treatise, numerous original Additions and a 
Olossary of the subject liave been contributed by the Editor, Avhose 
admirable work in this department of research is so well known. Tliese 
Additions greatly increase the value of the book to students. 

Special attention is also directed to the Illustrations. Many of these 
are on a plan peculiarly helpful to the student — the one-half being in 
outline, the other filled in. 


OPINIONS OF THE PRESS. 

“ Dr. Hill liaa enriched the work with many notes of his own. . . . Dr. Hill’s transla* 

turn! is most accurate, the English is excellent, and the book is very readable. . . . Dr. 

Obiersteiner’s work i.s admirable. He has a marvellous power of marshalling together a large 
number of facts, all bearing on an extremely intricate subject, into a harmonious, clear, 
consecutive whole. . . . Invaluable as a text-book. i/edica? Jour/wf7. 

. “A MOST VALUABLE CONTRIBUTION to the Study of the Anatomy and Pathology of the 
N^etwoiis System. We cannot speak too highly of the ability and skill which Prof. ObersteinCT 
has brought to bear on this most difficult subject, and of the way in which the whole work is 
illustrated. 

“ The FULLEST and most accurate exposition now attainable of the results of anatomical 
inquiry. Tlie Translation is done by one who is himself a Master of Anatomy, able not only 
to follow his author, but also to supplement him with the results of independent research. 
Dr, Hill’s additions add materially to the viduo of the oriffinal. The work is specially com- 
mended to all students of mental science. . . . The illustrative figures are of pamcular 
excellence and admirably instructive.” — Mind, 


LONDON: EXETER STREET, STRAND. 
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In Large. 8vo. Cloth. 


PtlYSlOliOGIsH’ NOTE-BOOK: 

A SUMMARY FOR STUDENTS. 

r.Y 

ALEX HILL, M.A., M.D., 

Master of Downing College, CainbriLige. 


With Numerous Plates and Blank Pages for MS. Notes. 

GENERAL CONTENTS. 

The Blooil— Tlie Vascular System— Tlie Nerves -Muscle— Digestion — The Skin — 
The Khliiey- -Respiration - -Tlie Senses -Voice and Speech — Central Nervous System — 
lleproduction Chemistry of the Body. 


“It maybe thought that the literature of Systeiu:iti<‘ VlTysiology is already comi)lete. 
Not to mention many smaller works, eacli of the four great lOuglish 'rext-bonks of Rliysiology, 
oxcecds 1,000 Images in length. Rut it maybe doubted wliother, as the gn)wth of European 
arniamouts is said to reiidor war impossible, the dimensions of our Standard Text-Books 
may not jiresent an iinixsliment to the c<»n<juest of ]diysiology liy the average student. 

“The object of the ‘Note-book Ms to save the Student hihonr in codifying Ms know- 
ledge, not to diminish the need for the larger text-books ; still less to take the i>lace of 
lectures and laboratory work. 

“The ‘Note-book’ deals with the arguments of physiology, and it is as woll that the 
Student should from the outset recognise that the .subject, although it has made rapid strides 
during the last twenty years, is still in a transitional state, and that many of its most 
important issues can only be summed up a-> leaving a balance of evidence on the one side 
or the other — a balance which subsequent investigation may possibly <listurb. 1 have made 
an attempt, which might, perhaps, be carried further witli julvautage in other scientific text- 
books, to show the logical seiiuence of each porti«)ri the arginnent by its po.sition on the page, 

“ If a Student could rely on remembering every word which he had ever heard or read, 
such a book as this would be unnecessary ; but exjTericnce teaches that he constantly needs 
to recall the form of an argument and to make sure of tlio iirojicr classlflcation Of bis facts, 
although he doe.s not need a second time to follow the author up all tluj short steps by which 
the ascent was first made. With a view to rendering the liook useful for ra|>id recapitulation, 
I have endeavoured to strike out every word whicli was not essential to clearness, and thus, 
without I hope falling into ‘ telegram ’ Engli.sli, to give the text the form which it may be 
supposed to take in a well-kept Note book ; at the same time, S])aco has been left for the 
introduction in MS. of such atklitioual facts and arguments as seem to the reader to bear 
upon the .subject-matter. For the same reason the drawings are reduced to diagrams. 
All details which are not neces.sary to the comprehension of the principles of crmstniction of 
the ap])aratus or organ, as tlie ca.se maybe, are omitted, and it is hoped that the drawings 
will, therefore, be easy to grasp, rememlier, and reproduce. 

“As it is intended that the ‘Note-book* should be essentially a Student’s book, nc 
references are given t(> foreign literature or to recondite papers in Kughsh; but, on the other 
hand, references are given to a number of classical English memoirs, as well as to descriptions 
in text-books which appear to me to be particularly lucid, and the Student is strongly 
recommended to study the passages and Papers referred %or —Exiriwt from Authofs JPreftKe^ 


LONDON : EXETER STREET, STRAND. 
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CHARLES GRIFFIN COMPANY’S 


By Prof, von JAKSCH. 



Fig. 86. —rt, K Cyliiulroids from 
the urine in coiiy:ested kidney. 


CLINICAL DIAGNOSIS: 


Bacteriological, Chemical, and Microscopical 
Evidence of Disease. 

Ilv PitoF. 11. V. JAKSCH, 

or the University of Prague. 

Tkan.slatkd fkom the Tuiud Oerman Edition 
AND Enlarged 

By JAMES CAGNEY, M.A., M.D., 

Phys. to the Hosp. for Epilepsy luul Paralysis, Regent’s Park. 

With Additional ILLv^sTRATIO^^s, many Coloured. 
In larife ScOy JTandsome Cloth, 25s, 

SECOND ENGLISH EDITION. 

GENERAL CONTENTS. 

The Blood — The Buccal Secretion- -The 
Nasal Secretion — The Sputum — Tlie Gastric 
Juice and Vomit — The Fteces — Examination 
of the Urine — Investigation of Exudations^ 
Transudations, and Cystic Fluids — The Secre« 
tions of the Genital Organs — Methods of 
Bacteriological Ilescarch — Bibliography. 


OPINIONS OF THE PRESS. 

“A strikini^ exaniide of the apjdicatioii of the Methods of Science to Medicine. . . . 
Stands alaiost alone amongst hooks of this class in the width of its range, the thorough- 
ness of its exposition, and the clearness of its style. Its value has been recognised in many 
countries. . . . The translator has done his share of the work in an admirable mariner. ... A 
standard worh . . . as TuusTWouTuy as it is scientific. . . . The numerous and artistic- 
illustrations form a great feature of the work, and have been admirably reproduced 2^ —Lancet, 

“{Supplies a real want. . . . llich in information, accurate in detail, lucid in style.”— 
Brit Med. ,Jotirnal. 

“Posse.sses a high value. . . . There is a most admirable bibliography.” — Edinhurgk 
Med‘ JtevievK 

“A new and valuable work . . . worthy of a first place as a text-book. ... Of great 
value both to medical practitioners and medical students.”— 'Jowmai of American Med» 
A? 80 clationy Chicago. 

LONDON: EXETER STREET, STRAND. 
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Now Ready* In Large Sro^ wHh Illustrations in the Text and Id Folding- Plates ^ 28». 

DISEASES OF THE HEART 
AND THORACIC AORTA 

(THE DIAGNOSIS OF). 


A. ERNEST SANSOM, M.D., F.RC.P., 

rhysioiftn o tho Loudon ITosiutal : Phj-.sioiun, North-Kjistoru Ilo.spiUl for Cliildrcn ; 

Examiner in Medicluo, Royal College of Physicians «,'oiijoint Hoard for England), and 
University of Durham: Loeturoron Medical Jurisprudence and Public Health, 

London llospilul Medical College, &<'. 


(From Chap, ix.— “The Observed Signs of 
Neuro-Cardiac Disease.”) 

Fig. C.— Case of C rave’s disease witli well- 
marked retraction of upper eyelid (Stollway’s 
sign). There was very little projection of the 
eyeball, though prominence appeared to be 
extreme. Patient aged twenty-four. {From, 
a photograph,) 



•oi 


“Dr. Sansoni has opened to u.s a TUEA.sur.ii-uousr: or knowledce. . . . Tho ori^rinulity of the work 
is shown on every pa^ce, an originality so complete as to mark it out from every otluir on the subject with 
which we are acquainted.”— P/'acf i7i0«(.r. 

“A book which does credit to Dritish Scieuliflc Medicine. AVo warmly commend it to all engaged in 
clinical work.”— iTAe Lancet. 


LONDON: EXETER STREET, STRAND. 
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gitari:bs grtfftf & company's 


By SIR DYCE DUCKWORTH, M.D., F.R.C.P. 



Fisc. 1. — Human Articular Cartilage, 
from head of a metatarsal bone (Nor- 
mal). 


O-OTJT 

(A TREATISE ON). 

IIY 

SIR DYCE DIJCKWORTir, 

iiri). Kdin., LL.l)., linn, riiysician to It.Ii.IT. tlio Prince 
of Waln.s, Pliysician tn, anti liccturcron Clinical 
MciUciiit; in, St. nartliolomow’s Hospital. 

In Large 8uo. With Chromo-Lithograph, 
Folding Plate, and Illustrations in the 
Text Handsome Cloth, 25s, 


This work is the result of the 
special opportunities which London 
IVactice alfords as, jirohably, the largest 
field of observation for the study of 
Gout. It is based on the experience 
derived from both Hospital and Private 
Practice, each of which furnishes dis- 
tinctive phases of the disease. 


OPINIONS OF THE PRESS. 

“ Thoroughly practical and highly philosophical. The practitioner will find in its 
page.s an enormous amount or information. ... A monument of clinical obser- 
vation, of extensive reading, and of close a.iid careful reasoning.” — PradUioner. 

“All the known facts of Gout arc carefully passed in review. . . . We have 

chapters upon the clinical varieties of Gout, and the afTcctions of special organs and 
textures. ... A veiy ^ ALUAiiUE storeiiou.se of material on tlie natinx^, varieties,, 
and treatment of Gout.” — Lancd, 

“A very well written, clear, and TnoRouoHLy satisfactory EiuTOMi^ of our present 
knowledge upon the subject of Gout .” — PhUadelphia Therapeutic (Jlazette, 

“ Impartial in its discussion of theories, full and accurate in its description of clinical 
facts, and a trustworthy cuidk to treatment. Medical Journal, 


LONDON: EXETER STREET, STRAND. 
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By A. E. GARROD, M.D., F.R.C.P. 

Menmatism 

AND 

Mematold Arthritis 

(A TREATISE ON). 


ARCHIBALD E. OARROD, 

M.A., M.D. ().xon., K.R.C.P., Assistant-Physician to 
the West Lomlon Hospital, 

In Large 8vo, with Charts and Illustra- 
tions* Handsome Cloth, 21s. 


The author’s aim is to give 
a consistent picture of Rheumatism 
as a systemic disease presenting one 
definite set of phenomena, the re- 
sult, it is believed, of one single 
and specific morbid process. 



Fig. l.—Gangliform Swelling on the Dorsum 
on the Hand of a Child aged Fight. 


OPINIONS OF THE PRESS. 

The wide subject of the etiology of rheumatism is mrcfuUy treated. ... The 
discussion of etiology is completed by a full anahjm of tin? conditions which <leterrarao 
individual attacks. . . . Hr. Garrod is to be congratulated on having put before the 
profession so ct.kar and cottehknt an account of the rheumatic distiases. The style of hi» 
work is eminently readable.” — Lancet, 

“ Well written and reliable. . . . We have little doubt that tliis monograph 

ranlc with the best treatises on special medical subjects in the Fiiglish language. 

Medical Journal, 

“ An EXCELLENT ACCOUNT of the clinical features of the diseases in (piestion. The chapters 
on treatment are thokoughly practical. Medical Chronicle. 
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CHARLES GRIFFIN ^ GOMPANrS 


By Drs MEYER and FERGUS, 

Now Readijj with Three Coloured Plates and numerous Illustniiions, 

Royal SvOj Handsome Cloth, 25s. 

DISEASES OF THE EYE 

(A PRACTICAL TREATISE ON), 

By EDOUARD MEYER, 

Prof, d VEcole Pratique de la Faculty de Me'decinr de Paiis^ 

Chev. of the Leg. of Honour, dx. 


Translated from the Third French Edition, with Additions as 
contained in the Fourth German Edition, 

By F. FERGUS, M.B., Ophthalmic Surgeon, Glasgow Infirmary. 


The particular features that will most commend Dr Meyer’s work 
to English readers are — its conciseness, its iiei.pfueness in explanation, 
and the pkacticality of its directions. The best proof of its worth 
may, perhaps, be seen in the fact tliat it lias now gone through three 
I'rench and four German editions, and has been translated into most 
European languages — Italian, Spanish, Russian, and Polish — and even 
into Japanese. 


Opinions of the Press. 

“A GOOD TRANSLATION OF A GOOD BOOK. ... A SOUND GUIDE in the diagnosis and treatment of 
the various diseases ol the eye that arc likely to fall under the notice of the general Practitioner. The 
Paper, Type, and Chromo-Lithographs are all that could bo desired. ... We know of no work in wliicli 
the DISEASES and deformities of the lids are more fully treated. Numerous ilgures illustrate almost 
every defect remediable by operation.”— Praciiiioner. 

“A VERT TRUSTWORTHY GUIDE In all respects. . . . THOROUGHLY rRAOTiCAL. Excellently translated, 
and very well got up. Type, Woodcuts, and Chromo-Lithographs are alike excellent.”— Lancet. 

‘*Any8tudent will find this work of GREAT VALUE. . . . The chapter on Cataract is excellent. . . . 
The Illustrations describing the various plastic operations are specially helpful.”— JSn’L Med. Journal. 

“An EXCELLENT TRANSLATION of a standard French Text-Book. ... We can cordially recommend 
Dr Meyer’s work. It is e8.sentially a practical W'ork. The Pul)li3hei*s liavo done their part in the 
TASTEFUL and SUBSTANTIAL .MANNER CHARAOTERISTIO OF THEIR MEDICAL PUBLICATIONS. Tlie Type aud 
the Illustrations are in marked contrast to most medical works.”— OpAf/iaiwiw lieview. 
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By PROFESSOR T. M‘CALIi ANDERSON, M.P. 

Now ready, with two Coloured Lithographs, Steel Plate, and numerous Woodcuts. 
Royal 8vo, Handsome Cloth, 25*. 

DISEASES OF THE SKIN 

(A. TREATISE ON), 

With Special Reference to Diagnosis and Tueataient, including an 
Analysis of 11,000 Consecutive Casks. 


By T. jrCALL ANDERSOxN, M.D, 

Professor of Clinical Medicine, University of Ulasyow. 

The want of a manual embodying the most recent advances in the 
treatment of cutaneous affections has made itself much felt of late years. 
PiioFESSOR M'Caix Anderson's Treatise, therefore, affording, as it docs, a 
complete rdsimd of the best modern practice, will be doubly welcome. It 
is written — not from the standpoint of the University Professor — but from 
that of one who, during upwai'ds of a quarter of a century, has been actively 
migaged both in private and in hospital practice, with unusual opportunities 
for studying this class of disease, hence the riiACTiCAii and CLINICAL direc- 
tions given are of groat value. 

Speaking of the pznctical aspects of Dr Anderson’s work, the British 
Mediccil Journal says : — Skin diseases are, as is well known, obstinate ana 
troublesome, and tlie knowledge that there arc additional RESOURCES 
besides those in ordinary use will give confidence to many a puzzled 
medical man, and enable him to encourage a doubting patient. ALMOST 
ANY RAGE MIGHT BE USED TO ILLUSTRATE THE FULNESS OF THE WORK IN 
THIS RESPECT. . . . The chapter on Eczema, that universal and most 

troublesome ailment, describes iii a comprehensive spirit, and with the 
greatest accuracy of detail, the various methods of treatment. Dr Anderson 
writes with the authority of a man who has tried the remedies which he 
•discusses, and the information and advice which he gives cannot fail to 
prove extremely valuable.” 

Opinions of the Press. 

“Beyond doubt, the 3I0ST important work on Skin Diseases that has appeared In England for many 

years. . . . Conspicuous for the amount anp excehenck of the clinical and practical information 

which it contaixii.*’— British Medkal Journal. 

“Professor M'Call Anderson has produced a work likely to provo very aeceptahle to the busy practitioner. 
The sections on treatment are very full. For example, Eczema has 110 pages given to it, and 73 of these 
llpages are devoted to treatment."— 
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CHABLES GRIFFIN <k COMPANY’S 


By Prof. A. C. HADDON. 

E M B R Y O LOG Y 

(AN INTRODUCTION TO THE STUDY OF). 

BY 

ALFRETJ C. HADDON, M.A., M.RI.xY., 

ProresHor of Zoolojry, Royal College of Seicnco, Dublin. 


In Large 8vo, with 190 Illustrations. Handsome Cloth, 18s. 


OPINIONS OF THE PRESS. 

“Well and clearly written. . . . Many important discoveries or theories are 
described, which are necessarily absent from Balfour’s work.” — NaUire. 

“Br. Ifaihlon lias written the BEST of the three modern English works on the subject.”— 
Duhliti Medical Journal. 

“ Tlie later chapters of Prof. Haddon’s work ably demonstrate the development of organs 
from the mesoblast and epi blast .” — JiriU Med. JournaL 

“'.riie zoological student, to whom as a text*book it is invaluable, will lind it THOROUGH, 
TRUSTWORTiiy, AND SOUND in all its teachings, and well up to date. . . . We .specially 
commend the book to our readers.” — Nat. Monthly. 


THE JOURNAL 

OF 

ANATOMY & PHYSIOLOGY: 

NORMAL AND PATHOLOGICAL. 

OONDUtTTKD BY 

SIR GEORGE MURRAY HUMPHRY, M.D., LL.D., F.RS., 

Professor of Surgery, Late Professor of Anatomy in tlic University of Cambridge ; 

SIR WILLIAM TURNER, M.B., LL.D., D.C.L., F.R.S., 

Prof: of Anatomy in the. University of E<linburgh ; 

AM) 

J. G. M'KENDRICK, M.D., E.R.vS., 

« Prof, of the Institutes of Mo<Ueiue in the University of Glasgow. 


Published Quarterly, Price 6 >?. Annual Subscription, 205 .; Post Free, 2ls. 
SuhscripUons payable in advance. 
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By W. THORBURN. F.R.C.S. Eng. 

THE SURGERY OF THE SPINAL CORD 

(A Contribution to the Study of): 

By WILLIAM THORBURN, B.S., B.Sc., M.D.Lond., P.R.C.S. Eng., 

Assistant Surgeon to tho Manchester lioynl Inllrmary. 

In Large vnth lUuEtrafiona and Tahleji, Handfiomc Clofh, JJs. 6d, 

“ We congratulnte l)r. Tiiorhurn on liis mastkulv MONOGRArH/’- -.S’Y//wr(/(7// Rei^iew, 

“A MOST vall'ahli: coNTUinuTioN to the literature of a Held of surgery whieli, althongli hat 
recently brought uiiiler cultivation, is already yielding such brilliant vc^wh^^.'^—Uirmijiijham Medieat 
Review. 

“ Really tho FULLK.ST record wo have of Spinal Surgery. . . . Tho work marks an important 
advance in modern Surgery.” 

“ A most TFioROlKJti and exhaustive work on Spinal Surgery .”— MediCAil Journal. 

A MOST VAi.UAni.E contribution both to Physiology and ^\ir^evyJ‘~Opht}uUmic Rex'iew. 

“Avery v.aluable contribution to praeti(‘al neurology. . . . This book is an excellent, eleaiv 
concise Philadelphia Tkcrapetitic (kixelte. 


By J. KNOWSLEY THORNTON^ M.B., M.C. 

THE SURGERY OF THE KIDNEYS, 

Being the Harveian Lectures, 1889. 

By J. KNOWSLEY THORNTON, M.B., M. C., 

Surgeon to tlm Samaritan Free Hospital, 

In Demy Sro, mth lllnHtmfionft. IlandAiome Clothe Os. 

“ The name and experience of the author confer on the Lectures the stamp of authority.*’— iir//u7« 
Med icdl Journal . 

“ These Lccture.s are an exposition hy the hand of an expert of what is known and hits been done, 
up to the present, in the Surgery of the Kidneys ."— Medical Jountal. 

” 'I’lie hook will neces-sarily he widely read, and will have an important inlluencc on the iirogress- 
of this domain of Surgery.” -Vniversity Medical Magazine. 


By H. W. PAGE. F.R.C.S. 


RAILWAY INJURIES: 


With Special Reference to those of the Back and Nervous System, in 
their Medico-Legal and Clinical Aspects. 

By HERBERT W. PAGE, M.A., M.C. (Cantab), F.R.C.S. (Eng.), 

Surgeon to St. Mary’s Hospital, Doan, St. Mary's Hosjuial Medical School, &c. 

In Large Svo. Handsome Cloth ^ Os. 


“A w’ork INVALUABLE to tliose who have many railway cases under their care pending liti- 
gation. ... A book which everj' lawyer as well as doctor should have on hia shelves.”— 

Medical Journal. , , ii i u . 

“ Deserves the most careful study. ... A book which every medical man would do well to 
read before he presents himself for examination and cross-examination in the w itnoss-box on a railway 
C&se.**~Dttbhn Med. Journal. 

“ This hook will undoubtedly be of great use to Lawyers,”— Zato Times. 
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CHARLES GRIFFIN d> COMPANY’S 


By 8ni WILLIAM AITKEN, M.D. Edin., F.E.S., 

Lato ProfePBor of Pathology In the Army Medical School ; Examiner In Medicine for the Military Medical 
Services of the Qu 'eu ; Fel ow of the Sanitary Institute of Great Britain ; (’orrespondlng 
Member of the Royal lmj>erii»l Society of Physicians of Vienna, and of 
the Society of Medicine and Natural Histoi^ of Dresden. 


SEVENTH EDITION. 

THE SCIENCE AND PRACTICE OF MEDICINE. 

In Two Volumes, Royal 8uo, Cloth, 42s, 

OPINIONS OF THE PRESS. 

“ The work is an admirable one, and .adapted to the requirements of the Student, Professor, 
and Practiti«»ner of Aledicine. . . . 1 'he reader will find a large amount of information 

not to be met with in other bojjks, epitomised for him in this. We know of no work that con- 
tains 80 much, or such full and varied information on all subjects comiected with the Science 
and Practice of Aledicine.” — Lancet. 

“The Standard Text-Book in the English Langtiage. . . . There is, perhaps, no 
work more indispeiisal)le for the Practitioner and Student . Medical Journal. 


ODTUNES OF THE SCIENCE AND PRACTICE OF MEDICINE. 

A TEXT-BOOK FOR STUDENTS. 

Second Edition. Crown 8vo, 12s. 6d. 

“ Students preparing for examinations will hail it as a jAerfeot godsend for its conciseness.’* 
— A tlienceum. 


PRACTICAL SANITATION: 

A HANDBOOK FOR SANITARY INSPECTORS AND OTHERS 
INTERESTED IN SANITATION. 

By GEORGE REID, M.D., D.P.H., 

I’cllow of tho Sanitary Iii.stitute of Goiat Britain, and Medical Ottlcer, Staffordshire Comity Conucii. 
iriTir AN APPENDIX ON SANITARY LAW 

By HERBERT MANLEY, M.A., M.B., D.P.IL, 

ilcdical Officer of Tltialth for the County Borough of West Bromwich. 

Second Edition. Bevlsed. With Illustrations, Price 6;?. 


GENERAL CONTENTS. 

Introduction — Water Supply: Drinking Water, Pollution of Water — Ventilation and 
AV arming— Principles of Sewage R^nmval— Details of Drainage; Refuse Removal and 
Dist-Kisal— Sanitary and Insanitary Work and Appliances — Details of Plumbers^ Work — 
House Construction — Infection and Disinfection — Food, Inspection of; Characteristics 
of Good Aleat; Meat, Milk, Fisli, &c., unfit for Human Food— Appendix; Sanitary Law; 
Model Bye-Laws, &c. 


“A VERT rsEFiiL IlANDnooE. With R vcry useful Appendix. Wo recommend It not only to Sanitary 
Inspectors, but to all Interested in Sunitary matters.”— .s’wftiYcM-y Record. 
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SEWAGE DISPOSAL WORKS: 

A OUIDE TO THE 

Construction of Works for the Preuention of the Pollution by Sewage 
of Rivers and Estuaries. 

BY 

W. SANTO CRIMP, Mkm. Inst. C.E., F.G.S., 

Assistant-Enginoer, London County CouncPil. 

With Tables, Illustrations in the Text, and 33 Lithographic Plates. 
Medium 8vo. Handsome Cloth, 25s. 


PART I. — iNTRODlTCTOItY. 


Introduction, 

Details of Kiver Pollutions and Recom- 
mendations of Various CoTninissions. 
Hourly and .Daily Plow of Sewage. 

The Pail vSysteni aa Affecting Sewage. 

The Separation of Kaiii-wuter from the 
Sewage lYoper 


Settling Tanks. 

Chemical Proijcsses. 

The Disposal of S<;wage-sludge. 

The Preparation of Land for Sewage Dis- 
posal. 

Table of Sewage Farm Management. 


PART II. — Sewage Disposal Works Operation — Tjikir 

Construction, Maintenance, and Cost. 

Illustrated hy Plates shoiviny the General Plan and Arrangement adopted 

in each DistricL 


1. Doncaster Irrigation Farm, 

2. Ikddington Irrigation Farm, Borough 

of Croydon. 

.*>, Bedford Sewage Farm Irrigation. 

4. Dewsbury and llitehin Iiitormittcnt 

Filtration. 

5. Merton, Croydon Rural Sanitary 

Authority. 

6. Swanwick, Derbyshire. 

7. The Ealing Sewage W orks. 

8. Chiswick. 

9. Kingston-on-Thames, A. B. C. Proces.s. 

10. Salford Sewage Works. 

11. Bradford, Preeijutation. 


I 12, New Malden, Chemical Treatment and 
Small Filters. 

RL Fricrn llarnet. 

14. Acton, Ferozouo and Polari to Process. 
Id. Ilford, Chadwell, and Dagenham Sew 
age Disposal Works. 

10. Coventry. 

17. Wiiubloilon. 

18. Birmingham. 

19. Newliiwen. 

20. Portsmouth. 

21. Sewage Precipitation Works, Dort- 

muud (Cennany). 

22. Treatment of Sewage by Electrolysis, 


“ All persona intereated in Sanitary Science owe a debt of gratitude to Mr. Crimp. . . . 

His work will be especially useful to Sanitary Althoritiks and their advisers . . . 

EMINENTLY PRACTICAL ANi.» UHEFCL . . . gives plans and descriptions of many of the 

MOST IMPORTANT SKWAOE WORKS of England . . . with very valiialde information as to 

the COST of construction and working of each. . . . The carefully-prepared drawings 

permit of an easy comparison between the different systems.”— 

“ Probably the most complete and best treatise on the subject which has appeared in 
our language. . . . Will prove of the greatest use to all wlio have the ])roblem of Sewage 

Disposal to face. . . . The general construction, drawings, and typo are all excellent.”— - 
Edinburgh Medical Journal, 
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By WILLIAM STIRLINGy M.0;>ySc.D., 

Professor in the A''ictoria University, Brackeubury Professor of Physiology and Histoljtiiy In th^ Owena College, 
MAuchestor; and BxamJuor in the University of Oxford. 


SECOND EDITION. In Extra Crown 8uo, with 234 Illustrations. Cloth, Os. 

PRACTICAL PHYSIOLOGY (Outlines of) : 

A Manual for the Physiological Laboratory, 

INCLUDING 

CHEMICAL AND EXPERIMENTAL PHYSIOLOGY, WITH REFERENCE TO PRACTICAL MEDICINE. 
Part I.-Chemical Physiologry. 

Part II.— Experimental Physiology. 


III the Second ISdilion, m'iaed and enlanjcd, the nnrnber of Illustridiom hem 
been, increemed from to i'H. 



OPINIONS OF THE PRESS. 

" TliU valiwblc little manual. . . . Tlie gkxerai. KONCEPTiox of the book is EXCELlENT ; the 
nrran#iement of the oxereises is all tliat can he desired ; the descriptions of e.xperiiuents are clear, 
CONCISE, and to the point.”— J3ri7/s’/i Medical Journal. 

“ The Second Edition has beeii thoroughly worked up to date, and a large number of well- 
executed woodcuts added. It may be recommended to the student as one of the best manuals 
he can possess as a guide and companion in his Physiological Work, and as one that will usefully 
supplement the course given by a Physiological Teacher. ’’—Zuiicef. 

“ The student is enabled to perform for himself most of the experiments usually shown in 
a systematic course of lectures on physiology, and the practice thus obtained must prove in- 
valuable. . . . May be confidently recommended as a guide to the student of physiology, and, 
we doubt not, will also find its way into the hands of many of our scientific and luedioal practitioner8.^’ 
—"GlasQQVo Medical Journal. 

** An exceedingly convenient Handbook of Experimental Physiology.”— Mediaal 
Beoiew. 
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Comttainlon Volume by Prof. Stirling. 

SECOND EDITION. In Extra Crown 8uo, with 368 Illustrations. Cloth, 128. 6d. 

PRACTICAL HISTOLOGY (Outlines of): 

A MANUAL FOR STUDENTS. 

Dr. Stirling’s “Outlines of Practical Histology” is a compact 
Handbook for students, providing a Complete Laboratory Course, in 
which almost every exercise is accompanied by a drawing. Very many of 
the Illustrations have been prepared expressly for the work. 



Fig. 200. — L.S., CerNOcal Gaiiglitiu of Dog. c, Capsule ; p, Lympli sinus ; Follicle ; 
a, Medullary curd ; Lyinpli paths of the medulla ; I', Section of a blood-vessel ; 
II Fj Fibrous part of the hilum, 10. 


OPIKIONB OF THE PRESS. 

“The general plan of tlie .work is admiualili:, . . . It is very evident that the 

suggestions given arc the outcome of a I’Kolonokd kxi*ekjknck in teaching Practical 
Histology, combined with a rkmarkarlk judgment in the selection of methods. 
. . . Merits the highest praise for the ij.lustkatioxs, which are at once clear and 

faithful.” — British Medical Journal. 

“ We can confidently recommend this small but ooNCTSKLY-WiinTEN and admirable 
ILLUSTRATED work to students. They will find it to be a very 17 sp:ful and reliable 
GUIDE in the laboratory, or in their o>vn room. All the principal methods of i)reparing 
tissues for section are given, with such precise directions that little or no ditiiculty can 
be felt in following them in their most minute details. . . . The volume proceeds 

from a MASTER in his craft.’’ — Lancet. 

“We have no doubt the outlines will meet with most favourable acceptance among 
workers in Histology.” — Glaiigoio Medical Journal. 
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CHARLES GRIFFIN i 


By Pr. BTJKJVlg^^ 


Second Edition. IlandHorri^ 

FOODS AND DIE^MPS: 

A Manual of Clinical Dieteti^Sj^ 



E. W. BURNET, M.D., 


•01 


Member of the Iloyal College of Physicians of London ; Physician to the 
Great Northern Central Hospital, &c. 


In Dr. Burnet’s Foods and Dietaries,” the rationale of the speaal 
dietary recommended is briefly stated at the beginning of each section. 
To give definiteness to the directions, the hours of taking food and tho 
QUANTITIES to bc given at each time are stated, as well as the kinds of food 
most suitable. In many instances there is also added a list of foods and 
dishes that are unsuitahle to the special case. Eeferences are given, 
where required, to the Kecipes for Invalid Cookery, which form the 
Appendix, and which have all been very carefully selected. 


GENEEAL CONTENTS. 

DIET in Diseases of the Stomach, Intestinal Tract, Liver, Lungs and 
Pleura3, Heart, Kidneys, &c. ; in Diabetes, Scurvy, Amcmia, Scrofula, Gout 
(Ciironm and Acute), Obesity, Acute and Chronic Kheumatism, Alcoholism, 
Nervous Disorders, Diathetic Diseases, Diseases of Children, with a Section 
on Prepared and Predigested Foods, and Appendix on Invalid Cookery. 


“ The directioiiH given are uniformly .iudiciois and cdiaracterised by good sense. . . . 

Maybe confidently taken as a uuliable guide in the art of feeding the Med. 

Journal. 

“To all who have much to do with Invalids^ Dr. Burnet’s hook will be of great use. . , , 
It will be ff)und all the more valuable in that it deals with broad and AC<,^Ei*TED VIEWS. 
There are large classe.s of disease which, if not caused solely by errors of diet, have a principal 
cause in snich erroi^s, and can only be removed by an intelligent apprehension of their relation 
to such. (Jout, Heurvy, Kickets, and Alcoholism are instances in point, and they are all 
TREATED with ADMIRABLE SENSE and JUDGMENT by Dr. Bumet. He shows a desire to allow 
as much ran^e and variety as possible. The careful study of such books as this will very 
much help the Practitioner in the Treatment (»f cases, and powerfully aid the action of 
remedies,’ —XanceL 

“Dr. Bumet 8 work is intended to meet a want which is evident to all those who have to 
do with nursing the sick. . . . The plan is methodical, simple, and practical. . . . 
Dr. Burnet takes the important diseases seriatim . . , and gives a Time-table of Di^t, 
with Bill of Fare for each meal, (piantities, and beverages. . . . An appendi.Y of cookery 

for invalid.s is given, which will help the nurse when at her wits’ end for a change of diet to 
meet the urgency of the moment, or tempt th^ capricious appetite of the patient.”-~(?^a^ow 
Herald, 
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By L, HUMPHRY, M,D, 


Ninth Edition. In Extra Crown Syo, with 
Numerous Illustrations^ Cloth, 3.v. ^d. 


MllSIMQ 

(A Manual of): 

MEDICAL AND SURGICAL. 

L A U R E N C ]<: II U M T H R Y, 

M.A., M.l)., M.n.C.S., 

AssUtani Physkiav, and l.ectnrer to Profxitionci’.^^ AdJenhroolea 
JJo.yutaf, Camhrii/ije. 

GENERAL CONTENTS. 

The General Alauagoinent of tlie Sick-lloom in 
Private Houses — General Plan of the llutnan 
Body — Diseases of the Nervous System — Be- 
fspiratory System — Heart and Blood-Vessels - 
Digestive System — Skin and Kidneys — Fevers - 
Diseases of Children — Wounds and their Compli- 
cations — Ulcers, Burns, and Scalds — Fractures- 
Operations' and Special Surgical Cases — AJanage*- 

inent of Child-bed — Appliances Bandaging • - 

Antiseptic Dressings — Artificial Bospiration — 
Batteries — Massage — Sick-Room Cookery, tire., 
<tc. 

“In the fullest sense Mr. Humphry’s book is a distinct 
ADVANCB on all previous Manuals. . . . Its value is 

greatly enhanced by copious woodcuts and diagrams of the 
bones and internal organs, by many Illustrations of tlie 
art of BANDAOING, by Temperature charts indicative of 
the course of some of the most characteristic diseases, and 
by a goodly array of 8 ick-i:oom Appliancks with which 
EVERY Norse should endeavour to become accpiainted.”— 
British Medical Journal, 



Fig. 5. — Human Skeleton ; 
front view. 


“ We should advise all nurses to possess a copy of the 
work. We can confidently recommend it as an excellent 
400 IDE and companion. ” — IIospilaL 
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CHARLES GRIFFIN Js COMPARTS 


By Drs. PORTER and GODWIN. 

FOURTH EDITION. Revised and Enlarged. Foolscap 8uo, Roan, with 128 Illustrations 
and Folding-plate. 8s. 6d. 

THE SURGEON’S POCKET-BOOK. 

Specially aPapteP to tbe public /Ibebical Services. 

By Suugeos-Majob J. IF. PORTER. 

llKVISEn AND IX GREAT TART REWRITTEN 

By Brigade-Surgeon C. IT. Y. GODWIN, 

Liitc Profef<3or of Military Surgery in the Army Medical School. 



Fig. 72. 


“ Every Medical Officer is recomnieiided to have the ^Siirgeon’s Pocket-Book,’ by Surgeon- 
Major Porter, accessible to refresh his meniorj’- and fortify his judgment .” — Precis of Field- 
Service Medical Arranfjemmts for Afithan War. 

The present editor— Brigade-Surgeon Godwin— -has introduced so much that is new and 
practical, that we can recommend this ‘Surgeon’s Pocket-Book’ as an invaluable GUIDE to 
all engaged, or likely to be engaged, in Field Medical Service.” — Lancet. 

complete vade mccum to guide the military surgeon in the field. Medical 

Journal. 

“ A capital little book ... of tbe greatest practical value. ... A surgeon with 
this Manual in bis pocket becomes a man of resource at once .” — Westminster Review. 

Just such a work a.s has long been wanted, in which men placed in a novel position con 
find out quickly what is best to be done. We strongly recommend it to every officer in the 
Public Medical Services.” — PractiUoner. 

“ Most ably fulfils what tbe author has attempted, and ^ves in small compass, convenient 
form, and admirable arrangement, just the sort of information of practical value for a surgeon 
in charge of troops before the Edinburgh Medical Journal. • 


LONDON: EXETER STREET, STRAND. 



MEDICAL PUBLICATIONS. 


27 


By R. S. AITCHISON. 

In Pocket-Size, Leather, 8s. 6(Z. 


A MEDICAL HANDBOOK, 

3for tbe use of ©ractittoncrs aiib Students. 

BY 

R, S. AITCHISON, M.B. (Edin.), F.RC.P.E., 

Physician, New Town Dispensary, KOinbur^^li; Visitintf Physician, St. Cuthbcri's Hospital, 
Etliuhui'j'h, Ac., Ac. 

WITH NUMEROUS ILLUSTRATIONS. 


General Contents.— Introdiiction —Diagnosis, Case-Taking, &c.-- Diseases of the 
Circulatory System— Diseases of the Respiratory System— The Urine— Diseases of the 
Urinary System— Diseases of the Digestive System— Diseases of the Nervous System — 
Diseases of the Haimopoietic System — Con.stitutional and General Diseases — Fevers and 
Miasmatic Diseases —General Data, Jvulcs, and Tables ii.seful for Reference — Post- 
mortitm Examination — Rules for Prescribing — IT'csoriptions, 


By MM. CAIRD and CATHCART, 

FIFTH EDITION, Eevised, Focket-Ske, Leather, 8 . 9 . U. With very 
Numerous Illustrations, 

A SURGICAL HANDBOOK, 

ifor practitioners, Stuhents, ibousesSurseons, 
anb 2)ressers. 

BY 

F. M. CAIRD, M.B., F.R.C.S., & C. W. CATHCART, M.B., F.R.C.S., 

Assislant-Surfe'cons, Iloyal Infirmary, Edinburgh. 


General Contents. — Case-Taking — Treatment of Patients before and after 
Operation — Amesthetics : General and Local — Antiseptics and Wound-Treatment — 
Arrest of HtemoiThage — Shock and Wound-Fever— Kmergcncy Cases — Tracheotomy: 
Minor Surgical Operations — 'Bandaging — Fractures — Di.slocations, Sprains, and Bruise.s — 
Extemporary Appliances and Civil Ambulance Work — Massage — Surgical Application.s 
of Electricity— Joint-Fixation and Fixed Apparatus— The Urine- The vSyphon and its 
Uses— Trusses and Artificial Limbs— Plaster-Casting— Post-Mortem Examination — 
Appendix : Various Useful Hints, Suggestions, and Recipes. 


“ThOROUGIILT PRACTICAL AND TRl'STWORTHV, Well Up tO (late, (T.KAK, ACOIJR.VTE, AND SUCCJNtX ThO 
bQokts haudy, lind very well got up.”— 

“Admirably auranoed. Tbe host practical little work we have seen, iho matter is as good as the 
ma,tHiev."--Edittbutgh MedicalJournaL r. i i r » 

“ Will prove of real service to tUo Practitioner who wants a useful rade mccum. -'Brttxsh Medical Journal. 

“ Fulfils admirably the objects with which it has been written.”— GVrt/fjrow Medical Journal. 

This bxcrllrmt little work. Clear, concise, and very readable. Uives attention to important 
details often omitted, but absolctely kkcm^sarv to success.”— a thenmim. 

“A dainty volume .” — Manchester Medical Chronicle. 
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CHARLES GRIFFIiY S COMPANY'S 


WORKS by A. WYNTER BLYTH, M.R.C.S., F.C.S., 

Public Analyst for the County of Devon, and Medical Ofllcer of Health for St. Marylehone. 

NEW EDITION. Revised and partly Rewritten. 


FOODS: THEIR COMPOSITION AND ANALYSIS.. 

In Crown 8 u 0 i Cloth, with Elaborate Tables, Folding Litho-Plate, and Photographic Frontispiece. 

THIRD EDITION. Price 16s. 

GKNEllAL CONTE NT.S. 

History of Adulteration —Legi.slatioii, Past and Present — Apparatus useful to the 
Food* Analyst— ‘ ‘ Ash ” — Sugar — Confectionery —Honey —Treacle — J ains and Preserved 
F riiit-s— Starclies — VVheaten - Flour — Bread— Oats — Barley— Rye — Rice — Maize — Millet 
-Potato — Peas — Cliine.se Pea.s — Leiitils—Beans—MTLK— Cream -Butter— Cliee.se— Tea 
— Coffee —(.locoa and Chocolate — Alcohol — Brandy — Rum — VV^hisky — Gin — Arrack — 
Lioueurs — Beer— Wine — Vinegar — Lemon and Lime Juice — Mustanl --Pepper — Sweet 
nnd Bitter Almond — Annatto- Olive Oil— Water. Ap 2 >endix : Text of Knglish and 
American Adulteration Acts. 

“ 'Tliorougldy juactical. . . . Should be in the hand.s of every medical practitioner.*’ — 

Lmn-rt. 

“ All admiral )Io dige.st of the most recent state of knowledge. . . . Interesting even to 

lay readers .” — Che mica I Heivs. 

“Stands UNiuVxvr.LED for coinplotenes.s of information.” — Sanitary Record. 

^4* The new Edition contains many Notable Additions, especially on the subject of 
MILK and Its relation to FEVER EPIDEMICS, the PURITY of WATER-SUPPLY, the New 
MARGARINE ACT, &c. &;c. 


POISONS: THEIR EFFECTS AND DETECTION. 

With Tables and Illustrations. Price 16s. 

GENERAL CONI ENTS, 

Historical Introduction — Statistics -General Methods of Procedure— Life Tests— 
Special Apparatus— Classitication ; I.— Organic Poisons: (a.) Sulplinric, Hydrochloric, 
and Nitric Acid.s', Pota.sh, Soda, Ammonia, kc ; (/>.) Petroleum, Benzene, Camphor, 
Alcohols, Chloroform, Carbolic Acid, Prussic Acid, Phosphorus, &c.; (r.) Hemlock, 
Nicotine, Opium, Strychnine, Aconite, Atropine, Digitalis, &c. ; (d.) Poisons derived 
from Animal Substances; (f^.) The Oxalic Acid Group. 11. — Inorganic Poisons: 
Arsenic, Antimony, Lead, Copjicr, Bismuth, Silver, Mercury, Zinc, Nickel, Iron, 
Uhromium, Alkaline Earths, i^lc. Aftpendix: (A.) Examination of Blood aiid Blood- 
Spot.s ; (B.) Hints for Emergencies. 

“ One of the best and most comprehensive works on the subject.”-'*S'af?frday Henkw, 

“A sound and Practical Manual of Toxicology, wliich cannot be too warmly recom- 
rmmded. . . . One of its chief merits is that it discusses substances which have been 

overlooked.” — Ohemiad JS'cws. 

HYGIENE AND PUBLIC HEALTH (A Dictionary of): 

Embracing the following subjects:— 

1. — Samtary ('Jikmistry; the Composition and Dietetic Value of Foods, with 
the Detection of Adulterations. 

II.— Sanitary E.v<jineering: Sewage, Drainage, Storage of Water, Ventilation, 
Warming. &c. 

III. — Sanitary Legislation: the whole of the PUBLIC HEALTH ACT, together 

with portions of other Sanitary Statutes, in a form admitting of easy and 
rapid Reference. 

IV. -— EriDExMiG ANT) EPIZOOTIC DISEASES; their History and Propagation with the 

Measures for Disinfection. 

V.—HYGii:NE— M ilitary, Naval, Private, Public, School. 

Royal 8uo, 672 pp., Cloth, with Map and 140 Illustrations, 28s. 

“ A work that*inust have entailed a vast amount of labour and research. . . . Will 
tecome a Standabd Work in Public Health.”— Times and Gazette, 

“ Contains a great mass of information of easy reference,”— Record, 
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By W. ELBORNE, F.L.S. 

In Extra Crown Svo, with Litho-platen anti Numerous Illudnit '.ont. Clulh, 8.9. (ul. 

PHARMACY AND MATERIA MEDICA 

(A LABORATORY COURSE OP): 

hicluding the Principles and Practice of Dispenshiij, 

Adapted to the Study of the British Piiarma('01*(i:ia and the llj:gi;ini:>ij:NTs 

OF THE PlirVATK STUDENT. 

By W. ELBORNE, F.L.S., F.O.B., 

Late Assistant-Lecturer in Materia M nUca and Pharmacy in the Owens CoIIak M;in(!hester 

“A work 'wliich w’c can very liiglily recommcml to the perusal of all Studenta of 
Medicine. . . . Admirably adapted to their refiuirenients .”— Medical 

Jour /ml. 

“Mr. Elhonift evidently appreciates the llcquireinents of Medical Students, and 
there can be no doubt that any one who works throiii^h this Cburse will obtain an 
excellent insight into Chemical Pharmacy .” — British Medical Jor.nud. 

“The system . . . W'hich Mr. Elborne here sketches is tlioroughly sound.” — 

Chemist and JJrugrjist. 


By Drs. DUPRE and HAKE. 

SECOND EDITION. Crown Hvo. Cloth, M. 

INORGANIC CHEMISTRY (A Short Manual of). 

Bv A. DUPR|5, PIi.D., F.R.S., and WILSON HAKE, 

PJi.D., F.I.C., F.C.S., of tho Westininater Ilospital Mcdiciil School. 

“A well- written, clear, and accurate Elementary Manual of Inoi’gauic Chemistry. 
« . . We agree heartily in the system atlopted by Drs. Dupre and Hake. ^V^LL 

MAKE Experimental Work trebly intere.stino because iNTKi.Li(iiBLK.” --ASV/m/ay 
.Ihview. 


WORKS by Prof. HUMBOLDT SEXTON, F.I.C., F.C.S., F.R.S.E., 

Glasgow and We.st of iScothmd Technical Oo11pk‘‘- 

OUTLINES OF~QUTnTiTATIVE ANALYSIS. 

With Illustrations. THIRD .EDITION, Crown Sco, C/ofli, .‘D. 

“A practical work ))y a practical man . . , will further the attainment of 

accuracy and method .”— of Edmation. 

“An ADMIRABLE little volume . . . well fulfils it.s pinpose." Srlioolmasfer. 

“A COMP.UIT LABORATORY GUIDE foF beginners was wanted, and the want has been 
WELL SUPPLIED. . . . A good and useful book.” — Lancet. 

By tiir same Author. 

OUTLINES OF QUALITATIVE ANALYSIS. 

With Illustrations. THIRD EDITION. Crown Sro, Cloth, lU. Qd, 

“Tho work of a thoroughly practical chemist . . . and one wliieli may be 

unhesitatingly recommended. Medical Journal. 

9 “ Compiled with great care, and will supply a want.”--/ov/nni/ of Education. 
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CHARLES GRIFFIH A> COMPANTS 


By Prof. A. JAMIESON, M.I.E.E., F.R.S.E. 

Second Edition. Croum 8ro, 3s. 6d. 

MAGNETISM AND ELECTRICITY 

(An Elementapy Manual on): 

WITH NUMEROUS ILLUSTRATIONS. 

“ An A OMIKANLE Introduction to Magnetism and Electricity . : . the production of 

a skilled and experienced 'readier . . . explained at every point by simple experiments, 

rendered easier by admirable Illustrations .” — British Med- Journal* 

“ Teachers are to be congratulated on having such a TiiououanLY TRUSTWOKTIIY Text' 
Book at their disposal.”-- 


By Prof. H. G. LANDIS, M.D., Starling Medical College. 

THE MANAGEMENT OF LABOUR AND OF THE LTING-IN PERIOD. 

Ill Svoy with lllustraliom. CJothy *ls. 6r/. 

“ Fully accomplishc.s the objtict kept in view by its author. . • » Will be found of 
CEE.VT VALUE by the young practitioner. —67a«r;oi'i? Medical JotmiaL 


By Surgeoii.Geiieral Sir THOMAS LONGMOBE, C.B. 

THE SANITARY CONTRASTS OF THE CRIMEAN WAR. 

Demy Svo. Cloth Umj>, 1«. 6t/. 

A most valuable contribution to Military Medicine .” — British Medical Journal. 

“ A most concise and interesting lleview.'* — Lancet. 


By Prof, W, KITCHEN PARKER, F,R.S, 

MAMMALIAN DESCENT; 

Being the Hunterian Lectures for 1884. 

Adapted for General Headers. With Illustrations. In 8w, doth, 10s. (5d. 

“ The smallest details of science catch a living glow from the pdour of the author*« 
imagination, . . .we are led to coinjiare it to some f|uickening s])irit which makes all the 

dry bones of skulks and skeletons stand iii) around him as an exceeding great army.” — Prof. 
Romanes in Nature. 

“ A very striking book ... as readable as a book of travels. Prof. Parker is no 
Materialist.” --Xe/ces^c7’ Post. 
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WORKS 

By J. R. AINSWORTH DAVIS, B. A., 

PROFESSOR OP BIOLOGY, UNIVERSITY COLLEGE, ABERYSTWYTH. 

BIOLOGY (A TEXT-BOOK OF); 

Comprising Vegetable and Animal Morphology and Physiology. 

SECOND EDITION. Nearly Heady. 

GENERAL CONTENTS. 

Taut I. Vegetable Morphology and Pj£V.siologv. — Fungi— Alga* — The Moss — The 
Fern — Gymnosperms — Aiigiospcrrns. 

Comparative Vegetable Morphology and Physiology — Classification of Plants. 
Part II. Animal Morphology and Piivstology.— Protozoa— Ccclcntcrata— Vermes— 
Arth ropoda — M oil usca— Amphibia — A ves — Man imal i a. 

Comparativ'e Animal Morphology and Physiology — Classilicaiion of Animals. 

With .Dihliofjraphij^ Exam. -Questions^ Complete Clossary^ and IfiS Illustrations. 

“ As a general work of reference, Mr. Davis’s manual will be highly serviceable to medical 
men.”— Medical Journal 

“ Furnishes a clear and comprehensive exposition of the subject in a systematic iorm'' Saturday 
Meview. 

Literally packi:d with information.”— Medical Journal. 


THE FLOWERING PLANT, 

AS laUSTSATIKG THE FIRST PRIHCIPLES OF BOTAHY, 

Specially adapted for London Matriculation, S. Kensington, and University Local 
ExaminatioiLs in liotany. Second Edition. With numerous Illustrations. 3,s. (id. 

“ It would be hard to find a Text-book which would better guide the student to .au accurate 
knowledge of modern discoveries in botany, . . . The scientific accuracy of statement, and 

the concise exposition of fiilst principles make it valuable for educational ]mvposes. In the eliapter 
on the Physiology of Flovvei’s, an admirahle n'snmAii given, drawn from Darwin, llermarin AlUllor, 
Kemer, and Lubbock, of what is known of the Fertilization of Flowers.”- -Jm/r/n/Z of the Llnnean 
Society. 

“ We are in\ich pleased with thi.s volume . . . the autlmr’s .style is most clear, and his 

treatment that of a PKACTisED INSTRUCTOR. . . . The Illustrations are veiy good, .suitable, and 

helpful. The Appendix on Practical Work will be invaluable to the private .student. . . ^ We 

heartily commend the v.oYk.'’'— School masle/r. 

Recommondod Iry the National Hoinc-Reiuling Union ; and also for use in 
the University Correspondence (’las.scs. 


A ZOOLOGICAL POCKET-BOOK: 

OP, Synopsis of Animal Classification. 

Comprismff Defmitums of the Phyla, Classen, and Orders, with explanatory 

Remarks ami Tables. 

By Dr. EMIL S E L E N K A, 

Professor in the University of Krhmgen. 

Auyiorisod Engli.sh tniiLslntion from the Third German Fdition. 

In Small Post Svo, Interleaved for the n.sc of StmientH. Limp ('overs, 4s. 

Dr. Selenka’.s Miuiual will be found useful by all .Students of Zoology. It i.s a comprehensive 
and successful attempt to present us with a sT-lieuie of the natural arrangement of the animal 
world.”— ^ c/Ll Med. Journal. 

“ Will prove very serviceable to those who arc attending Biology Lectures. . . . The trans/' 
lation is accurate and c\e\xr." —Lancet. 
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Tenth Annual Issiie, now Read; 

For a COMPLETE RECORD of the PAPERS read before the 
MEDICAL SOCIETIES throughout the United Kingdom during 
each Year, vide 

THE OFFICIAL YEAR-BOOK 

OF THK 

SCIENTIFIC AND LEARNED SOCIETIES 

OF GREAT BRITAIN AND IRELAND. 

Price 7s. Od. 

COMPILED FROM OFFICIAL SOURCES. 

(’omj/risiiK/ (together vnlh, other Official [nforoiation) LISTS of the PAPERS 
read dnruiq ] 8!)3 before the ROYA L SOCIETIES of LONDON and 
EDlNIiUkaif the ROYAL DUBLIN SOCIETY, the BRITISH 
ASSOCIATION, and all the LEADING SOCIETIES throughout the 
Kingdom engaged in tlw. following Departments of Research ; — 

1. Science Generally ; 'f'.r.. Societies occiipy' § (». Economic Science and St.atistics, 

inj? themselve.s with Hoveral lirauche.s of § 7. Mechanical Science ami Architecture. 
Science, or with Science and Literature ^ 8. Kaval and Military Science, 
jointly. !). Agriculture and Horticulture, 

i?. Mathoniatic.s and Physics. ^10. Jaiw. 

4? Chemistry and Photography. ! IL Literature and History. 

§ 4. Geology, (Geography, and Aiineralogy. j 4j 12. P.sychology. 
jin. Biology, including Microscoiiy and An- } 18. Aroh:LM>I<>gy. 

thropology. i ^ 14. Medk'i.n'i:. 

“The Year-Book of Societies i.s a Record which ought to bo of the greate.st use for the 
-SiY Ll/on Flanfairy /',//. .S'., K.(\li.y M.P ., PasL'Pimdcnt of ilte 

“It goes almost without .saying that a Handbook of ihi.s subjeid will be in time 
one of the most generally useftd works for tlie library or the desk. ’' - 77o; Times. 

“ 'Jdie Year-Book oe Sociehes meets an ohvlvuis want, and promises to be a valuable 
work of reference.” --A thentrum. 

“ 'rile Ye\i:-P»ook of .SciKNTf eic and LkaunkI) Societies meets a want, and is therefore 
sure of a welcome.”- n'estmi/mter Jleulexp. 

“As A Book of Reekrencm, we have ever ForM) it TnrsTwoinfiv.’’- 
“ Remaikahly full and accurate. ” --y>V/OV/ MitJlml Joentnf. 

“ An exceedingly well drawn u]» volume, coni]>iled with groat accuracy, and indis|uinsahle 
to any one vvlm may wisli to keep him.self al.u’ca.'^t of the .seientiho work of the day.’ — Edui. 
Jle.Uicnl Journal. 

Copies of tJie First Issck, giving an ficeonnt'of the .History, Organisa^^, 
tion, and Conditions of Mernbor.shij> of the various Societies [with Appendix 
on tlio .Ligiding Scientillc Socictie.s tknnigh.oi.ib the \vorldJ, and forming tiio 
groundwork of tlie Series, may still be had, price 7s. Gd. CopinH of the 

following Issues. 

The YBAR-BOOK OF HoeTETiKS forms a complete index to thk .scikntjfio 
WORK of the year in the various Departments. It is used as a ready 
Handbook in all our great Scientific Centres, Museums, and Libraries 
throughout the Kingdom, and will, without doubt, become an indtspensabek 
BOOK OF REFEHKNC'E to evciy one engaged in Scientific W ork. 


Tirogi’ews of sidonce.”- 
IJTiih h Assoeiafion. 
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